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Executive Summary 
 
In March of 2003, the U.S. Department of Energy (DOE) completed a full scale non-aqueous 
phase liquid (NAPL) remediation of a site, designated Area A, in the Northeast Site at the 
Young - Rainey Science, Technology, and Research Center, Largo, Florida. The work was 
performed under DOE contract number DE-AC13-02GJ79491 for the DOE Grand Junction 
Office. 
 
Area A covered an area of approximately 10,000 square feet and extended to a depth of 35 feet 
(ft), representing a total cleanup volume of 13,000 cubic yards. Site hydrogeology at Area A 
consists of 30 ft of a surficial, unconfined aquifer composed of relatively fine-grained sand, 
underlain by clay of the Hawthorn Group (Hawthorn), which acts as a local aquitard. The site 
was contaminated with approximately 5,000 pounds (lbs) of NAPL constituents including 
trichloroethene, cis-1,2-dichloroethene, methylene chloride, toluene, and petroleum range 
organics. The depth of the treatment volume was specified to extend from the ground surface to 
5 ft into the Hawthorn clay, in order to address the possibility of dense non-aqueous phase liquid 
migration into the aquitard layer. The hydraulic conductivity of the surficial aquifer (between 3 
and 30 ft below grade) was typically about 1 × 10- 3 centimeters per second. The horizontal 
hydraulic conductivity of the underlying Hawthorn clay was not measured but was judged to be 
significantly lower than that of the aquifer. 
 
Two technologies, Steam Enhanced Extraction and Electro-Thermal Dynamic Stripping Process 
(ET-DSP), were combined in order to deliver energy to the subsurface, optimize the heating 
patterns, and maximize contaminant removal during pressure cycling operations.  
 
At the onset of operations on September 26, 2002, the well-field for Area A consisted of a 
network of 66 operational boreholes: 
 
• Fifteen steam injection wells around the perimeter of the treatment cell.  
• Twenty-eight extraction wells with ET-DSP electrodes located below the screened 

interval for heating of the Hawthorn and the base of the surficial aquifer.  
• Twenty-one combined steam injection-ET-DSP wells for heating of the surficial aquifer.  
• Two deep ET-DSP electrodes, located in the Hawthorn and without extraction screens.  
 
Additionally, 36 temperature-monitoring boreholes were distributed across Area A, and eight 
monitoring wells (in four well pairs) installed outside Area A. During installation of the 
36 temperature monitoring arrays, soil samples were collected in order to better define the 
treatment area. This led to an expansion of Area A towards the northwest. 
 
The well-field layout used during operations was further modified in stages between 
December 2002 and February 2003 in response to the discovery during interim soil sampling of a 
relatively cool area and a near-surface lens of resinous material, which had remained undetected 
in all previous site investigations. In response to these discoveries, a total of 12 additional 
shallow steam injection wells were installed, and then used to improve the steam delivery and 
heat distribution in the subsurface of Area A. 
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Remediation operations lasted for 4.5 months, and followed a strategy where the potential for 
contaminant spreading was minimized, and recovery was maximized. The principal landmarks of 
the operation were as follows: 
 
1. Establish hydraulic and pneumatic control by liquid and vapor extraction. This was achieved 

on October 3, 2002. 
2. Heat perimeter and bottom, while maintaining hydraulic control. ET-DSP was used to 

heat the upper 5 ft of the Hawthorn, and a combination of ET-DSP and steam injection 
was used to heat the perimeter of Area A. Heating to the target temperature was achieved on 
November 6, 2002. 

3. Heat all of Area A to target temperature, using combined steam injection and ET-DSP, 
while maintaining hydraulic and pneumatic control. This was achieved around 
November 15, when the average temperature inside Area A had reached around 84 °C, with 
the zone below 10 ft depth generally above 100 °C. 

4. Pressure cycling and mass removal optimization. Pressure cycling was achieved by varying 
the steam injection rates and the ET-DSP power delivery. Mass recovery was high at 
times of de-pressurization and during times of heating of areas to above 70- 80 °C. Pressure 
cycling continued until recovery entered a “diminishing returns” pattern and heating was 
stopped on February 17, 2003. 

5. Cool-down and polishing, involving continued vapor and liquid extraction combined with 
air and cold water injection. Target temperatures were reached and operations ended on 
March 24, 2003. 

 
The performance of the remedial technology was assessed using several lines of evidence. These 
were: 
 
1. The target temperature of greater than 84 °C was established across the whole treatment cell 

at a depth of 14- 34 ft below ground surface (bgs) within 35 days. The bulk of the site 
(14- 34 ft bgs) was maintained at or above 100 °C for a period of at least 70 days until the 
beginning of active cooling. 

2. Comparison of the measured post-treatment concentrations of contaminants of concern 
(COCs) in soil and ground water to media-specific NAPL remediation goals. This showed 
that 100 percent of the samples collected had concentrations below the established goals. As 
such, the statistical approach accepted for data evaluation did not have to be used. The 
remediation was determined to have been successful on the basis of these data.  

3. Spreading of contaminants was prevented during remediation. Hydraulic control was 
documented, and sampling showed that there was evidence of neither horizontal spreading 
(by fluids being pushed outward from Area A), nor of vertical spreading. The soil samples 
collected from the Hawthorn after the remediation all showed very low contaminant 
concentrations, indicating that not only had the remediation of the targeted aquitard clay 
been successful, but also that downward spreading had not occurred. 

4. Near attainment of ground water maximum contaminant levels (MCLs). Because the post-
operational concentrations were orders of magnitude lower than the NAPL remediation 
goals, the ground water concentrations were compared to the much more rigorous goal of 
MCLs. Three rounds of ground water samples were collected. Only 10 samples of 
48 collected exceeded MCLs.  
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5. Chemical mass balance. This showed that the estimated chemical mass removed from the 
subsurface (3,000 lbs volatile organic compounds [VOCs]) compares well with the mass 
estimated to be in place before the remedy (2,600 lbs VOCs).  

6. The mass of VOCs remaining after treatment was estimated to be about 1 lb, equivalent to 
0.03 percent of the 3,000 lbs removed. 

7. Treatment efficiencies were estimated as follows: 
 

TCE:  99.986 percent 
Toluene: 99.888 percent 
Methylene chloride: 99.989 percent 
Cis-1,2-DCE: 99.852 percent 
TPH: 61 percent 

 
For all the volatile COCs, the average treatment efficiency is 99.93 percent.  

 
In conclusion, the remedial action was deemed to have met all of the objectives, and the data 
show that Area A was cleaned to a much higher standard than that originally specified . 
 
Several ways in which the efficiency of the remediation system could be improved became 
apparent during operations. These are as follows: 
 
• The upper 10 ft of the treatment cell should be heated or flushed more rapidly. 
• The water discharge rate should be lowered by re-circulation of treated water, and/or 

reduction of the water injection rate to the treatment volume. 
• The observed rise of extraction well casings during curing and operation should be 

anticipated, minimizing the need for repair and maintenance of the grout seals near the 
surface. 

• The air stripper treatment efficiency should be increased by use of de-foaming agents, de-
scaling agents, or other methods.  

• Prevention or reduction of fouling of the liquid granular activated carbon (GAC) system 
could potentially improve its efficiency. 

• A more robust vapor GAC system should be used for greater performance during periods of 
peak VOC recovery.  

• A vapor treatment system that more effectively treats vinyl chloride and methylene chloride 
could be considered for use in sites of comparable contaminant chemistry.  

 
These modifications will undoubtedly improve similar additional planned remedial actions 
elsewhere on the site. 
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1.0 Introduction 

1.1 Project Scope 
 
This report describes thermal remediation of Area A at the Northeast Site (Figure 1) at the 
Young - Rainey Science, Technology, and Research Center (STAR Center) in Largo, Florida, 
using the following approach: 
 
•  Steam Enhanced Extraction for heat-up of the sands, sweeping oily areas, and for vapor 

control. 
•  Electro Thermal Dynamic Stripping Process (ET-DSP  ) for assisting in directing steam 

flow, heating clay layers in the Hawthorn Group (Hawthorn) sediments, and inducing in-situ 
boiling. 

•  Subsurface monitoring (electrical resistivity tomography [ERT] and temperature) to 
optimize operations. 

•  Robust extraction, vapor control, and effluent treatment systems with proven components 
for cooling, separation, and cleaning of all fluids. 

•  Proven management, quality control, health and safety, and waste management procedures. 
 
The main purpose was to remove non-aqueous phase liquid (NAPL) and dissolved organic 
compounds from the subsurface, so that the levels are below the specific remediation goals listed 
in Table 1.  
 
1.2 Young - Rainey STAR Center 
 
The following sections describe the site conditions with focus on Area A, the treatment area 
addressed in this report (Figure 2).  
 
1.2.1 Geology 

The site lies in the Gulf Coastal Lowland physiographic region of Florida. The ground surface is 
essentially flat and may have corresponded to an erosion surface underlying a marine terrace 
(such as the Pamlico Terrace) (Scott et al. 1991). The original land surface has been significantl y 
modified by earth moving operations during original site operations and subsequent remediation 
efforts involving both excavation and the importation of fill material. 
 
Figure 3 shows a schematic cross-section of the upper subsurface layers at Area A. Subsurface 
investigations at the site have shown it to be underlain by flat-lying sedimentary deposits. The 
youngest group has been referred to as the “Surficial Sands” of Pleistocene age. These rest on an 
erosion or omission surface which is underlain by the silts, clays, and limestones of the 
Hawthorn of Miocene age, which are underlain by the Tampa Limestone, also of Miocene age. 
 
The surficial sands range in thickness from 26- 34 feet (ft) and typically consist of fine-grained, 
moderately to well-sorted sand, with variable amounts of silt and clay. The sand mineralogy is 
predominantly siliceous with locally abundant coarse carbonate fragments. Clay minerals are 
predominantly smectites with lesser amounts of kaolinite and illite. Previous steam remediation 
treatment of soil at the site may have altered the mineralogy of smectitic clays somewhat in a 
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localized area. Coarser-grained layers or lenses ranging up to 4 ft in thickness and containing 
variable amounts of shell fragments, locally as high as 15 percent by volume, are present at 
various depths across the site. In addition, dense layers or lenses, which typically consist of very 
fine-grained, silty sand or interlaminated sand and silt are also present at depths of 10- 15 ft 
beneath Area A. A thin (1- 2 ft thick) silty, sandy clay layer with shell fragments is locally 
present at the base of the surficial sands and immediately overlying the Hawthorn in Area A. 
 
The surficial sands lie on an irregular surface having some 8 ft of topographic relief. Contouring 
of the top of the Hawthorn at this site indicates the presence of a northeast-southwest-trending 
structural high between the northern and southern areas of the site and a general decrease in 
elevation of the top of the Hawthorn towards the north beneath Area A. 
 
The uppermost layers of the Hawthorn present across the site consist of silty clay with variable 
amounts of gravel, extending to a depth of about 38 ft below ground surface (bgs). A thin layer 
of weathered clay and limestone is present between the main silty clay and the overlying surficial 
sands. The uppermost silty clay is underlain by a layer of silty, sandy, phosphatic clay, extending 
to a depth of 45 ft bgs. The phosphatic clay is, in turn, underlain by a hard, dry, carbonaceous 
clay with friable carbonate layers, which extends to a depth of at least 55 ft bgs. 
 
The Hawthorn is known to be underlain at a depth of about 100 ft bgs by interbedded clays and 
muddy carbonates of the Tampa Limestone Member, which forms the upper part of the Floridan 
Aquifer in the Largo- St. Petersburg area. 
 
1.2.2 Hydrogeology 

The surficial sands at the site form part of the surficial aquifer system, which is undivided by 
internal confining units. The underlying Hawthorn forms the upper confining unit of the Upper 
Floridan Aquifer, while the underlying Tampa Limestone Member forms part of the Upper 
Floridan Aquifer, which forms the principal local aquifer. 
 
The local water table lies at a depth of 1- 6 ft bgs, dependent on both seasonal and longer-term 
fluctuations in rainfall. The saturated zone correspondingly ranges in thickness from 28- 33 ft. 
Ground water in the surficial aquifer flows toward the east-southeast at a very low gradient, 
under non-pumping conditions. Horizontal hydraulic conductivity measurements in the aquifer 
range from 3.5 × 10- 4 to 3.5 × 10- 3 centimeters per second (cm/sec), typically being highest in 
better sorted sands. Vertical hydraulic conductivity in the surficial aquifer typically ranges from 
1.06 × 10- 6 to 1.06 × 10- 4 cm/sec. Laboratory measurements of vertical hydraulic conductivity 
on cores from the Hawthorn suggest a range from 3.5 × 10- 7 to 7.06 × 10- 6 cm/sec. 
 
1.2.3 Nature and Extent of Contamination 

The principal NAPL contaminants of concern (COCs) were trichloroethene (TCE) and toluene 
which both occur as free product. Additional NAPL COCs present were methylene chloride and 
cis-1,2-dichloroethene (DCE). 
 
Soil sampling analytical results for samples collected before remediation operations are 
summarized in Table 2. TCE NAPL was present in the vicinity of the S130 and S131 soil borings 
(Figure 2), at concentrations of up to 2,900,000 micrograms per kilogram (µg/kg). Toluene 
NAPL was also found in these borings at concentrations of up to 1,000,000 µg/kg in S131. 
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Because of these high toluene contaminant levels, drilling was halted at 15 ft bgs at this location. 
TCE NAPL was present at around 10- 15 ft bgs in both borings. Non-aqueous phase TCE 
appears to have been restricted to a relatively small area immediately adjacent to borings S130 
and S131. Concentrations did not exceed 1,000 µg/kg in other borings in the vicinity of Area A 
and exceed detection limits only in borings S136 and SB90. 
 
The presence of TCE dense non-aqueous phase liquid (DNAPL) below the water table was 
expected due to the TCE density being greater than the density of water. The high concentrations 
at 15 ft bgs and at shallower depths in S131 and S130 may have been caused by ponding above 
an excavation floor in the bottom of a subsequently filled trench or pit. The presence of fill 
material, including refuse, above this level and a rapid decline in TCE concentration at greater 
depths, as recorded in the S130 drilling log, strongly suggest that a permeability drop may have 
been present at about this depth. As toluene is a light non-aqueous phase liquid (LNAPL), its 
presence at considerable depth below seasonal fluctuations in water table elevation was more 
problematic. Toluene may have been carried to greater depths in solution in TCE.  
 
Soil samples from S130 and S131 had high quantities of TCE and its derivative cis-1,2-DCE, in 
addition to vinyl chloride, toluene, tetrachloroethene, and xylene. Methylene chloride was 
absent. These COCs were present in significant quantities in borings S127 and S136, where TCE 
was absent or at low concentrations and DCE concentrations were comparable. All volatile 
organic compounds (VOCs) appear to have reached a peak of concentration in soils at 10- 15 ft 
bgs across the eastern part of Area A. However, a mechanism allowing transport to greater depth 
may have been significant on the eastern margin of the treatment area, where the full suite of 
COCs was present in significant quantities in sand at 23- 29 ft bgs, immediately overlying clay 
of the Hawthorn. 
 
Locations of NAPL in the subsurface at the Northeast Site almost invariably were coincident 
with locations of known surface drum removal, suggesting a clear link between known spills and 
present contaminant location to have been present.  
 
Dissolved-phase VOCs included significant concentrations of TCE, cis-1,2-DCE, vinyl chloride, 
methylene chloride, and toluene. Concentrations measured in ground water monitoring wells 
adjacent to soil borings S130 and S131 indicated that dissolved-phase concentrations of all 
species measured were highest in the eastern half of Area A. Significant concentrations of 
toluene and vinyl chloride (up to several hundred parts per billion [ppb]) were also present as far 
east as well RW09. This eastward extension of the plume of principal COCs may have indicated 
hydraulic transport from the probable source in the NAPL “pool.” Locally, very high dissolved-
phase concentrations of methylene chloride (up to 12,000,000 ppb) were present in the southeast 
part of Area A, around wells 0502 and 0503. Temporal concentration decreases in observed in 
shallow screened wells may have correlated with an increase in concentration in adjacent wells 
screened at greater depth, possibly indicating a downward migration of NAPL. Ground water 
contaminant concentrations for samples collected before remediation operations are summarized 
in Table 3. 
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1.3 Remedial Objectives 
 
The following remediation goals were accepted for the project: 
 
“The remediation goals apply to the remediation Areas A and B. The remediation areas are 
shown in Figure 1–2 and on Plate 1 (of the Scope of Work [SOW]) (DOE 2000). Remediation 
Areas A and B cover approximately 8,275 square feet (ft2) and 38,910 ft2, respectively. The 
vertical extent of Area A is from the surface to 5 ft below the top of the Hawthorn. The vertical 
extent of Area B is from the surface to 10 ft below the top of the Hawthorn. Depths to the top of 
the Hawthorn are listed in the NAPL Characterization Report, Table 7.  
 
The goals for remediation are listed and described below. 
 
• Remove NAPLs and dissolved organic compounds from the subsurface, within the 

remediation areas, so that the dissolved concentrations and soil concentrations are less than 
the concentrations listed in Table 2–1 (of the SOW). Also, the treatment process shall be 
applied over the entire volume of the remediation area, even areas not shown to exceed the 
cleanup goals. To meet the remediation goals, the dissolved concentrations and soil 
concentrations of all four NAPL compounds (TCE, cis-1,2-DCE, methylene chloride, and 
toluene) and total petroleum hydrocarbons (TPH) shall be at or below the cleanup goals in 
all monitoring wells (DOE 2000) within the remediation areas. Monitoring well samples 
shall be taken and analyzed according to the provisions in Section 2.6 of the SOW. 

• Confirmatory soil and ground water samples will be taken to determine when cleanup levels 
have been met. Criteria for the samples are that there must be a 90 percent certainty that 
90 percent of the site is at or below the cleanup levels. In addition, no soil sample may have 
a concentration that exceeds a cleanup standard by more than 100 percent and no ground 
water sample may have a concentration that exceeds a cleanup standard by more than 
50 percent. In addition, for soil samples taken in the Hawthorn, a third criteria must be met. 
No more than 50 percent of the soil samples from the Hawthorn can exceed the soil cleanup 
criteria. Table A.10 from Methods for Evaluating the Attainment of Cleanup Standards, 
Volume 1: Soils and Solid Media” (EPA 1989) will be used to determine the number of 
samples that can exceed the cleanup standard based on the number of samples taken. 

• The remediation system for Area A shall operate for a minimum of 15 weeks. During the 
15-week period, a minimum operating temperature of 84 °C shall be maintained at all times 
after it is initially reached. The remediation system for Area B shall operate for a minimum 
of 23 weeks. During the 23-week period, a minimum operating temperature of 84 °C shall 
be maintained at all times after it is initially reached. Operating temperatures of 111 °C to 
118 °C in the Hawthorn and areas within the upper sands are anticipated for both Areas A 
and B. 

• Indicator parameters shall be used to estimate the completeness of the remediation. The 
subcontractor shall monitor the extracted liquids to determine if they are free of mobile 
NAPLs in all extraction wells inside the remediation area. In addition, the subcontractor 
shall perform equilibrium calculations using the concentrations in vapors extracted from the 
subsurface to determine if the levels in pore water are below cleanup goals. 

• The dissolved concentrations shall remain at or below the levels in Table 2–1 (of the SOW) 
for a minimum of 24 weeks after the completion of remediation. The completion of 
remediation is when the remediation goals, as described in the first bullet of this section, are 
met. If dissolved concentrations exceed the remediation goals within the 24-week period, the 
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subcontractor shall continue remediation, at their own expense, and to reduce dissolved 
concentrations to below the goals in Table 1.  

• The subcontractor shall conduct the remediation in a manner that maintains hydraulic 
control of the ground water in the remediation area, that follows the subcontractor’s 
operational plan, and that ensures the ground water and soil cleanup goals listed in Table 1 
are not exceeded outside the remediation areas. If remediation activities cause 
concentrations to exceed the goals listed in Table 1 in areas outside the remediation areas, 
the subcontractor shall expand the remediation system to remediate the affected areas so as 
to reduce the concentrations to the levels listed in Table 1, at no additional cost to 
MACTEC–ERS or U.S. Department of Energy (DOE). 

• The subcontractor shall ensure that all components of the remediation system, and 
discharges from those components, are in compliance with applicable regulatory 
requirements at all times during remediation. Fines assessed by a regulatory agency to the 
contractor or DOE for activities performed by the subcontractor that are not in compliance 
with requirements shall be paid by the subcontractor.” 

 
Please note that since the SOW was written, S.M. Stoller (Stoller) has taken the role described 
for the contractor in this citation. 
 
1.4 Roles and Responsibilities 
 
The remediation work at the STAR Center is funded by DOE, and managed by Stoller, the 
remediation oversight contractor for the Pinellas Environmental Restoration Project. The 
remediation activities were conducted by SteamTech Environmental Services (SteamTech) under 
subcontract to Stoller. SteamTech was assisted by their subcontractors McMillan-McGee 
Corporation (for computer modeling, electrical subsurface heating, temperature monitoring, and 
project website-management), GeoConsultants (drilling oversight, borehole construction, and 
waste handling), and PPM Co (drawing review and engineering services). Roles and 
responsibilities for the parties involved were defined in the document Management Plan for the 
NAPL Remediation Project at the Northeast Site (DOE 2002a).  
 
All major operational decisions (changes of the plans, proceeding to the next stage of operations, 
etc.) were made by the Operations Oversight Team (OOT). The members of the OOT 
represented Stoller, SteamTech, and McMillan-McGee. The OOT held weekly conference calls, 
plus extra-ordinary calls and meetings when requested by one or more OOT members. 
 
1.5 Health and Safety 
 
During the project, the health and safety of the workers, the surrounding area, and the 
community was the primary focus. Ensuring adequate health and safety was a significant 
challenge because the project dealt with high energy electrical lines and equipment, high 
temperature steam lines, high concentrations of vapor and liquid phase contaminants that were 
extracted at high temperatures, collection of pure-phase chemicals, use of heavy equipment, and 
24 hours a day, seven days a week operations. By effectively dealing with these safety related 
issues through training, engineering controls, use of personal protective equipment, and 
consistent oversight by the contractor and subcontractor staff, the project was completed with no 
lost time injuries and/or reportable property damage incidents. 
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Health and safety procedures were defined in the documents Health and Safety Plan for Pinellas 
STAR Center Environmental Restoration Program (DOE 2001) and Health and Safety Plan, In-
Situ Remediation to Remove Non Aqueous-Phase Liquids Located in the Subsurface at the 
Northeast Site, Young-Rainey STAR Center, Largo, Florida, May 2002, SteamTech 
Environmental Services. Adherence to the procedures within these reports and general safe work 
practices followed by project personnel was a major reason for the accident-free project. 
 
1.6 Environmental Compliance/Waste Management  
 
The objective of this section is to describe compliance monitoring, reporting, and other actions 
taken to ensure that the remediation complied with existing permits and applicable state and 
federal regulations and local requirements. In addition, this section generally describes 
management and minimization of wastes derived from remediation activities. 
 
1.6.1 Environmental Compliance 

Ensuring environmental compliance requirements were met for the remediation of Area A at the 
Northeast Site included obtaining new permits or modifying existing permits as needed, securing 
permit exemptions as appropriate, identifying monitoring requirements, and compiling and 
submitting required regulatory reports. 
 
Specific federal regulations applicable to environmental restoration activities at Area A included 
Resource Conservation and Recovery Act (RCRA), Clean Water Act, Clean Air Act, and 
National Environmental Policy Act (NEPA). Other applicable regulations included Emergency 
Planning and Community Right to Know Act (EPCRA), Pollution Prevention Act, and 
U.S. Department of Transportation (DOT) regulations. 
 
Various permits relative to DOE remediation activities at the STAR Center were already in place 
at the time of this project. These permits were issued to the DOE or the STAR Center to ensure 
that ongoing remedial activities at the STAR Center are conducted in a manner that is protective 
of the environment, as well as the health and safety of employees of the STAR Center, its 
tenants, and the general public. Permits affecting NAPL project activities included the following.   
 
• The DOE RCRA Hazardous and Solid Waste Amendment (HSWA) Permit, issued in 

February 2002, controls overall environmental restoration activities and decision 
documentation, including the Interim Corrective Measures Plan for Area A, and specifies 
the applicability of RCRA hazardous- and solid-waste regulations.  

• The Industrial Wastewater Discharge Permit grants the permittee, the STAR Center, the 
authority to discharge treated ground water to the Pinellas County Utilities sewer system, 
and provides standards, conditions, and requirements to ensure that the publicly owned 
treatment works receiving the wastewater will not be adversely affected. DOE has a 
responsibility to ensure compliance with the discharge limits of the permit, to provide a 
monthly notification of discharge volumes, to sample and provide analysis results for total 
volatile aromatics (VOAs) and to notify the STAR Center of any significant changes in the 
quality and/or quantities of the effluent discharge. 

• Although the requirements of the new regulations regarding storm water management 
permits did not apply to Area A, best management practices were used to ensure that the 
water quality of the East Pond was preserved during remediation activities. These practices 
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included sampling the run-off from the pad after a storm event, and using physical controls 
such as straw bales and a mesh boom in the pond to restrict sediment flow, especially during 
the construction phase.  

• The synthetic Non-Title V Air Emissions Permit for the Northeast Site ground water 
treatment plant air stripper was amended, and approved and re-issued by the State effective 
May 13, 2002, as a result of NAPL remediation. The permit regulates concentrations of 
airborne contaminant emissions in the form of VOCs and hazardous air pollutants from the 
air stripper tower and details monthly reporting requirements and nonconformance actions. 
Interim measure remedial activities for NAPL at Area A of the Northeast site resulted in the 
use of a Generic Emissions Unit Exemption, which allows the use of a treatment system that 
may emit up to the exempted levels specified at Chapter 62-210.300(3)(b), Generic and 
Temporary Exemptions, Florida Administrative Code (F.A.C.). Additionally, a categorical 
exemption was used for a steam generator powered by diesel fuel, under  
Chapter 62-210.300(3)(a), F.A.C.  

• The Southwest Florida Water Management District issued appropriate Well Construction 
Permits. Well Construction Permits are required by licensed drilling contractors who are 
authorized agents for the landowner. The well permitting system protects ground water 
sources, prevents interchange between water-bearing zones, and ensures that well 
construction, repair, and abandonment are managed in compliance with Florida state laws. 
The site retained copies of well construction and abandonment paperwork to ensure proper 
installation and closure of all wells used for DOE environmental restoration activities. 

• NEPA required the DOE to evaluate the impacts of the Area A remediation activity on 
human health and the environment. An environmental checklist was completed to review 
existing NEPA documentation and regulatory requirements and determine a path forward. 
The review resulted in the determination that this pilot study was categorically excluded 
from NEPA based on the duration of the activity, size of the area involved, minimal impacts, 
and cost. 

• EPCRA community right-to-know regulations were applicable to the NAPL remediation 
activity because of the volume of diesel fuel stored onsite in a single tank (in excess of 
10,000 pounds [lbs]). A Form R report was filed with the State in compliance with EPCRA. 
Additionally, an onsite notebook was established to contain Material Safety Data Sheets for 
any and all chemicals brought onsite. These sheets were reviewed during the morning health 
and safety briefings.  

• A formal Management Assessment (MA-03-01) was conducted by Stoller staff in 
December 2002. This assessment focused on quality assurance (QA), health and safety, and 
environmental compliance. It included a review of project documentation, discussions with 
project personnel, and a site inspection to ensure compliance with regulatory as well as 
project specific procedures and policies.  

 
Several local (i.e., county, district, or city) permits or notifications were necessary, including 
construction permits, placement and operation of a diesel fuel tank, a temporary sewage tank 
permit, and best management storm water controls. To expedite obtaining the necessary permits 
and ensuring that appropriate notifications were made, project staff (i.e., DOE, the contractor, 
and the subcontractor) met with appropriate local agencies to determine the responsible 
permitting authority, outline which permits/controls were necessary, identify the requirements to 
obtain the permits, and to develop a schedule to ensure that the permits were in place at the 
appropriate time. 
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1.6.2 Waste Management 

This section addresses management of investigation-derived waste, regulated product waste, 
wastewater, and regenerated, recycled, and reused wastes collected during project operations 
from generation through final disposition. All waste management activities were conducted in 
compliance with the SteamTech Environmental Compliance and Waste Management Plan 
(SteamTech 2003) disposal facility waste acceptance criteria, and appropriate federal and state 
regulations. 
 
Standard practices and procedures outlined in the Environmental Compliance and Waste 
Management Plan regarding the generation, handling, storage and transportation of regulated and 
solid waste complied with RCRA requirements, DOT, and state regulations. Compliance 
requirements included the following. 
 
• The State of Florida received authorization from the U.S. Environmental Protection Agency 

(EPA) on November 17, 2000, for implementing HSWA Corrective Action requirements 
under the provisions of Section 403.722 Florida Statutes and F.A.C. Chapters 62-4, 62-160, 
62-522, 62-532, 62-550, and 62-730. Compliance with the HSWA Permit constitutes 
compliance with Subtitle C of RCRA. These regulations require that regulated waste is 
properly identified, stored, labeled, inventoried, inspected, packaged and manifested prior to 
offsite disposal at a licensed or permitted treatment, storage, and disposal facility.  

• The sitewide RCRA HSWA Permit requires that pollution prevention and waste 
minimization be considered for each remedial action conducted at the STAR Center. These 
activities must be documented and reported to the Florida Department of Environmental 
Protection annually. Pollution prevention and waste minimization was an integral part of the 
construction, operation, and demobilization phases of thermal remediation. Recycled 
asphalt, crushed limestone, and reused concrete were utilized for roads and pads during the 
construction of the treatment facility. The STAR Center reused a portion of the treated 
wastewater for cooling systems on the property, and a significant amount of spent carbon 
was sent for reactivation during the operational phase. The demobilization phase resulted in 
the removal and reprocessing of the asphalt vapor cap and treatment pad, along with 
recycling scrap metal and miscellaneous materials.  

• DOT regulations regarding transporting, packaging, placarding, and manifesting hazardous 
materials and wastes are found in 49 Code of Federal Regulations 171 through 178. These 
regulations pertain to the transportation in commerce (e.g., on U.S. highways) of regulated 
wastes and recycled materials determined to contain regulated constituents. International Air 
Transportation Association regulations are based on International Civil Aviation 
Organization Technical Instructions (Doc 9284-AN/905) and pertain to the transportation of 
dangerous goods by air. These regulations are applicable when shipping samples or other 
materials by Federal Express or other common carrier aircraft. All DOE shipments and 
manifests from Area A remedial activities were reviewed by a trained shipper to ensure 
compliance with DOT and International Air Transportation Association.  

 
A variety of potentially contaminated and non-contaminated types of wastes were generated 
during Area A NAPL characterization, construction, operation, and demobilization activities. 
Wastes generated from remedial actions had the potential to contain contaminants related to past 
operational or disposal practices in concentrations that require regulated management and 
disposal. All potentially contaminated wastes were handled, stored, and disposed of in 
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accordance with applicable DOE, RCRA, DOT, and state-specific requirements. Table 12 shows 
the quantity of waste that was generated and disposed or recycled during Area A project 
implementation. Procedures developed to assist in the management of waste during Area A 
activities included: 
 
• “Storm Water Best Management Protocol,” 
• “Petroleum Storage Tank Requirements,” 
• “Satellite Accumulation and Temporary Storage Requirements,” 
• “Design and Management Standards for Hazardous Waste Tanks,” 
• “Management and Disposition of Spent Carbon Units for Remediation of Area A,” 
• “Wastewater Effluent Sampling and Analysis.” 
 
Drill Cuttings 

Drill cuttings were generated from the installation of extraction wells and steam injection wells. 
Drill cuttings were containerized in 55-gallon drums or roll-off bins at the drill site. 
Approximately 6.5 cubic feet of cuttings were placed in each 55-gallon drum, leaving 
approximately 10 percent to 12 percent void space within the drum. Drummed drill cuttings were 
transported to the temporary waste storage area until an evaluation of the analytical data was 
completed. Once the analytical data were complete, the wastes were shipped to either an 
industrial landfill or a permitted treatment and disposal facility. All DOT shipping 
documentation was reviewed and signed by a trained shipper on behalf of the generator, DOE. 
 
Personal Protective Equipment  

Personal protective equipment (PPE) used on the project was classified according to the 
materials with which it came into contact. Plastic sheeting used to protect the ground from 
contaminated drill cuttings and to provide containment/cover from the weather was packaged 
and managed as part of this waste stream. The PPE and plastic were placed in drums or roll-off 
bins. Disposal was based on characterization of the drill cuttings obtained from the location 
where the PPE was used.  

Miscellaneous Non-Hazardous Solids 

Procedures were established and implemented for the segregation of all clean trash (i.e., trash 
that is not chemically contaminated). Examples of clean trash are office paper, aluminum cans, 
and glass bottles not used to store potentially hazardous chemicals, aluminum foil, and food 
items. During remediation, all clean trash was segregated according to contractor guidelines and 
collected in a dumpster for disposal as municipal waste.   

Decontamination Sludge 

Decontamination sludge was generated from cleaning drilling and sampling equipment. Liquid 
was decanted, to the extent possible, and treated at the Northeast Site ground water treatment 
system. The sludge was sampled and managed similar to drill cuttings.  
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Spent Activated Carbon 

Spent activated carbon was generated as a result of the treatment of vapors (dry carbon) and the 
treatment of ground water (wet carbon). As one of two vapor carbon units was spent, the carbon 
unit was bypassed in the system and regenerated on-site using steam. An additional vapor phase 
carbon unit was used for polishing. This polishing carbon was analyzed and determined to be 
non-regulated. At the end of remediation all vapor phase spent carbon tanks were shipped offsite 
for reactivation. 
  
When the water phase carbon was spent, the carbon was removed from the tanks and sent off-site 
for reactivation and the water was reprocessed. A total of 34,000 lbs of activated carbon (liquid 
and vapor treatment) was used during the remediation of Area A. 
 
Well Development Water 

Well development water was generated from flushing the extraction and steam injection wells at 
Area A. All well development water was treated at the Northeast Site treatment system to 
remove any contaminants prior to discharge to the STAR Center industrial wastewater system. 
 
Decontamination Water 

Decontamination water was generated from cleaning drilling and sampling equipment. 
Approximately 100 gallons of decontamination water was generated per drilling rig set up. 
Decontamination water was treated at the Northeast Site treatment system to remove any 
contaminants prior to discharge to the STAR Center industrial wastewater system. 
 
Air Emissions 

An estimated 360 lbs of regulated and non-regulated pollutants were emitted to the atmosphere 
during Area A treatment. This activity was conducted in compliance with a Generic Unit Air 
Emissions Exemption.  
 
NAPL Source Removal 

The liquids extracted from the extraction wells were combined with the liquids separated from 
the vapor phase; water, LNAPL, and DNAPL were collected. LNAPL and DNAPL were 
combined and stored in hazardous waste tanks with lined secondary containment. Approximately 
300 gallons of NAPL recovered by the treatment system was drummed and disposed of as 
hazardous waste.  
 
Wastewater Effluent 

Wastewater was treated through an air stripper and passed through activated carbon vessels (wet 
carbon treatment) to remove residual organic contaminants. Treated water was then discharged 
to the STAR Center sewer system. About 1.9 million gallons of contaminated ground water were 
treated during this activity.  
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Waste Tracking Responsibilities 

Waste generated during the NAPL remediation activities at Area A was tracked manually. 
SteamTech maintained an up-to-date inventory of waste including the waste type, amount and 
date generated, so that proper characterization and disposal could be achieved. Final approval of 
the ultimate disposal method was the responsibility of DOE and Stoller. The following 
paragraphs outline the approach to waste management tracking. 
 
The SteamTech Team Waste Coordinator maintained waste shipment documentation and 
information including:  
 
• Generation date, 
• Waste origination point, 
• Waste type (solid or liquid), 
• Description (e.g., soil, PPE, plastic), 
• Quantity of waste, 
• Current location of waste, 
• Sampling status, 
• Sampling results, 
• Date released for disposal, and 
• Manifests or bills of lading. 
 
The SteamTech Team Waste Coordinator performed waste handling field activities, including 
drum labeling. The SteamTech Team Waste Coordinator performed periodic inspections to 
verify that drums were labeled in accordance with the Waste Management Plan guidelines. The 
Waste Coordinator worked with Stoller and DOE to determine final disposition of all wastes.  
 
Regulated solid waste was containerized in DOT lA-2X drums or approved equivalents.  
Activated carbon used for treating liquids and vapor was contained in large tanks of various 
configurations. Movement of carbon containers was performed with equipment specifically 
designed for moving them and by personnel properly trained in the operation of this equipment. 
NAPL and other liquid wastes stored in tanks, were transferred to 55 gallon, 1A1 DOT-
approved, closed-top drums prior to off-site disposal. 
 
Waste Minimization/Pollution Prevention 

Waste minimization was implemented, as appropriate, and included requirements established by 
DOE policy and federal regulation. Requirements specified by Stoller regarding specific source 
reductions, and waste recycling, reuse, and reprocessing were also implemented to the extent 
practicable. The following activities contributed to the overall success of waste minimization efforts. 
 
1. The use of recycled crushed concrete for road base onto the site. The crushed concrete was 

sized and rinsed of sediment such that it could be reused without a concern for sediment 
run-off during storm events. 
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2. Asphalt was reprocessed.  Asphalt from the vapor cap and from the treatment area was 
reprocessed following completion of treatment activities.  This was a substantial quantity of 
material and resulted in a waste management cost savings.   

3. The base material of sand and crushed limestone was used to level low areas and fill in the 
storm water run-off swale to the East Pond as opposed to off-site disposal. 

4. Spent carbon was reactivated for reuse, such that disposal as a hazardous waste was 
unnecessary. 

5. Small bladder pumps were used for well development, this reduced the production of 
contaminated ground water by about 40 percent.  

6. Proper waste handling and spill control techniques/procedures were used to help minimize 
waste around the decontamination areas and during the routine refill of the diesel tank.  

 

1.7 Quality Assurance 
 
QA and quality control (QC) were an integral part of the project execution. QA/QC procedures 
and activities were primarily defined in two reports; Management Plan for the NAPL 
Remediation Project at the Northeast Site (DOE 2002a) and Quality Assurance/Quality Control 
Plan for In-Situ Remediation to remove Non-Aqueous Phase Liquids Located in the Subsurface 
at the Northeast Site, Young - Rainey STAR Center, Largo, Florid (SteamTech 2002c). In 
addition, several internal procedures were used for calibration and testing of the equipment. For 
example, McMillan-McGee personnel used their internal procedures to test the power delivery 
units and other electrical equipment. 
 
These reports and procedures defined the roles and responsibilities for project personnel, training 
requirements, communications protocols, data quality objectives, field procedures, equipment 
calibration and maintenance, data validation and management, document review and control 
procedures, and management assessment and surveillance requirements. 
 
1.8 Project Cost 
 
The total project subcontract cost was approximately $3,800,000. This cost included all aspects 
of the project from design, permitting, drilling, construction, operations, sampling, waste 
disposal, demobilization, and reporting. 
 
1.9 Related Documents 
 
The following documents contain more details on the implementation: 
 
SteamTech Environmental Services, 2001. Conceptual Design for In-Situ Remediation to 
Remove Non-Aqueous Phase Liquids Located in the Subsurface at the Northeast Site, Young - 
Rainey STAR Center, Largo, Florida (RFP-1580), November. 
 
———, 2002a. Monitoring Plan for In-Situ Remediation to Remove Non-Aqueous Phase Liquids 
Located in the Subsurface at the Northeast Site, Young – Rainey STAR Center, Largo, Florida 
(RFP-1580). March. 
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SteamTech Environmental Services, 2002b. Environmental Compliance and Waste Management 
Plan for In-Situ Remediation to Remove Non-Aqueous Phase Liquids Located in the Subsurface 
at the Northeast Site, Young - Rainey STAR Center, Largo, Florida (RFP-1580), March. 
 
———, 2002c. Quality Assurance/Quality Control Plan for In-Situ Remediation to remove Non-
Aqueous Phase Liquids Located in the Subsurface at the Northeast Site, Young - Rainey STAR 
Center, Largo, Florida (RFP-1580), March. 
 
———, 2002d. Operations Plan for the In-Situ Remediation of Area A, Young - Rainey STAR 
Center, October. 
 
U.S. Department of Energy (DOE), 2000. Statement of Work-Northeast Site for In-Situ 
Remediation to Remove Non-Aqueous Phase Liquids Located in the Subsurface at the Northeast 
Site, Young - Rainey STAR Center, Largo, Florida (RFP-1580), DOE-Grand Junction Office, 
December. 
 
———, 2002. Pinellas Environmental Restoration Project, Northeast Site Non-Aqueous Phase 
Liquids Interim Measures Progress Report, July through September 2002, October. 
 
———, 2003a. Pinellas Environmental Restoration Project, Northeast Site Non-Aqueous Phase 
Liquids Interim Measures Progress Report, October through December 2002, January. 
 
———, 2003b. Pinellas Environmental Restoration Project, Northeast Site Non-Aqueous Phase 
Liquids Interim Measures Progress Report, January through March 2003, April. 
 
U.S. Environmental Protection Agency (EPA), 1989. Methods for Evaluating the Attainment of 
Cleanup Standards, Vol. 1: Soils and Solid Media, EPA 230/02-89-042, Office of Policy, 
Planning, and Evaluation, Washington, D.C. 
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2.0 Remedial Technology Description 

2.1 Technologies and Strategy/Phases  
 
A combination of steam-enhanced extraction and ET-DSP was chosen because of the unique 
challenges presented at this site including low permeability sediments and the suspected presence 
of TCE DNAPL and oily LNAPL. The SteamTech team’s remediation design utilized the 
following technologies: 
 
•  Steam-enhanced extraction (steam injection and aggressive fluids extraction); 
•  ET-DSP for heating of soil and ground water; 
•  Thermocouples for detailed subsurface monitoring; 
•  Pneumatic and hydraulic control facilitated by a vapor cap, a ring of steam injectors 

peripheral to the treatment area, and electrical heating of the low-permeability zones, 
including the bottom 5 ft of clay, preventing downward DNAPL migration; 

•  Stimulated destruction reactions such as hydrolysis and Hydrous Pyrolysis/Oxidation for in-
situ removal of contaminants (by injection of air). 

 
ET-DSP was used to preheat the perimeter of the remediation area, the upper Hawthorn, the 
bottom of the surficial sands, and an interval of the upper sand located above the depth of the 
steam injection screens. Steam injection was used to form a steam barrier around the perimeter of 
Area A, and to deliver steam energy to heat the site. When the Hawthorn clay and the outside 
perimeter were heated sufficiently, the team turned on the inside upper electrodes and steam 
injection wells. The objective was then to heat the entire target volume to temperature. When this 
was achieved, the next step was to induce pressure cycling by creating temporal changes in 
downhole pressure by varying the steam injection pressures and the electrical heating rate. 
Finally, after ceasing heating, extraction continued during the initial stage of the cool-down 
phase. 
 
An Area A site map showing the layout of wells, electrodes, monitoring wells, and the major 
pipe network is found in Figure 4. A more detailed description of the site layout is presented in 
Section 2.2. 
 
Progression of the steam and electrical heating was monitored using two somewhat 
complimentary techniques; direct temperature monitoring and ERT. The ERT data proved to be 
inconclusive due to the high electrical conductivity at this site. The temperature data provided 
adequate coverage, and were used to document the heating. 
 
Details of the operations phases were presented in the Operations Plan (SteamTech 2002d). 
 
2.1.1 Extraction Phase—Hydraulic Control 

The extraction system was started prior to the initiation of heating. A stepped approach was used, 
in which the inner extraction wells were started first, after which the drawdown was documented. 
More extraction wells were progressively added, each step increasing the total extraction rate for 
liquid and vapors. The hydraulic control thus established was documented in three water table 
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maps submitted to Stoller for approval. Once hydraulic control had been demonstrated to the 
satisfaction of Stoller, heating began. 
 
2.1.2 Heating of the Hawthorn and Area A Perimeter 

After establishment of hydraulic control, ET-DSP heating was initiated in the upper Hawthorn, 
and in the upper electrodes around the perimeter of Area A. The ET-DSP system was operated 
for 19 days before steam injection was initiated. Indicators to determine that target temperatures 
had been achieved were as follows: 
 
1. Thermocouples on vertical electrode arrays (VEAs) around the perimeter reached at least 

70 °C in 80 percent of the thermocouples in the depth interval from 20 to 30 ft below grade, 
indicating that the minimum average temperature was 70 °C at this depth and that a heated 
bottom to the site had been established. 

2. The temperature of the extracted ground water from extraction wells with ET-DSP 
electrode (EE)-1, 3, 4, 7, 8, 12, 13, 18, 19, 23, 24, 27, and 28 reached 50 °C or more, 
indicating that the perimeter had been pre-heated. 

 
When these criteria had been met, and the OOT accepted that the perimeter and bottom heating 
were sufficient, steam injection began. Steam was injected into the perimeter steam injection 
wells, with the intention of creating a heated ring around the treatment cell.  
 
The perimeter steam barrier and the hot floor required approximately 1 month to establish after 
the beginning of the heating operation. Upon completion of this, the heating of the main 
contaminated zone within Area A could proceed. 
 
2.1.3 Heating of the Treatment Cell to Target Temperatures 

The objective of this task was to bring the target volume within Area A up to the target 
temperature (84 °C or higher) as specified in the SOW and repeated in the Conceptual Design 
(SteamTech 2001). The attainment of this objective was evaluated using the thermocouple data 
from the VEAs located inside Area A. The steam injection rates and ET-DSP heating rates 
were adjusted frequently, as required to assist in providing uniform heating of the target volume. 
Throughout this process, the perimeter steam wells and hot floor were maintained to ensure that 
any mobilized contaminants were contained within the target volume.  
 
Heating of the entire treatment cell to target temperature required a total of approximately 
60 days. 
 
2.1.4 Pressure Cycling and Optimization Phase 

Upon attaining the target temperatures, pressure cycling was initiated. Pressure cycling was 
achieved by variation of steam injection pressures and the ET-DSP heating rate in individual 
wells across the site. The procedures used to make the pressure changes were determined by the 
OOT. The guidelines employed were: 
 
• Pressurization cycles: Steam injection rates and pressure were maximized within one half of 

the site (or other sub-areas of the site), while the vapor extraction vacuum was lowered to 
about half of its previous value. This cycle was judged to be complete when the 
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thermocouples located around the injection wells had shown a 3 to 6 °C temperature 
increase over their previous minimum value during a depressurization cycle. 

• Depressurization cycles: Vacuum was returned to the normal value, and steam injection 
pressure was reduced to around 5 pounds per square inch gauge (psig), or a pressure where 
the steam flow rate was less than 50 pounds per hour (lbs/hr) (differential pressure on the 
orifice flanges below 0.5 inches of water column). This cycle was terminated when the 
thermocouples showed a 3 to 6 °C decrease around the injection wells, and the extracted 
vapor temperature decreased 3 to 6 °C. 

 
The temperature readings, along with the mass flux estimate for vapor phase removal based on 
V-1 samples, were used to set the duration of each cycle. 
 
Operational monitoring and sampling were used to estimate the degree of remediation achieved, 
and to make any necessary system adjustments.  
 
2.1.5 Cool-Down Phase 

After the remedial objectives were considered to have been met by both Stoller and SteamTech, 
the heating was discontinued, and the site actively cooled by continued liquid and vapor 
extraction and injection of clean water from the cooling tower. The purpose of the active cooling 
was to remove any remaining steam from the formation and to reduce the temperatures in soils 
and ground water to below 100 °C, representing the temperature at which steam escape could 
occur. 
 
2.1.6 Criteria for Ceasing Operation 

Several lines of evidence were used to determine an appropriate point at which to terminate the 
heating operation at Area A (the end of the pressure cycling phase). The indicator parameters 
used are listed below. 
 
1. NAPL content in extracted fluids. Operation continued until mobile NAPL is no longer 

extracted by any of the extraction wells. This can be verified by analysis of the liquid 
treatment system. If no NAPL is produced in the joint line from the extraction pumps and 
entrainment tubes, this criterion is met. If NAPL is detected, a well survey may be 
performed in order to locate the well or wells that are producing NAPL, and the remediation 
will be intensified in those areas. 

2. Temperatures achieved in the subsurface. A combined thermocouple and ERT data survey 
will document that the specified minimum operating temperature of 84 °C has been obtained 
for the entire treatment volume at all times after this temperature initially was reached.  

3. Interim drilling indicates that the soil criteria are met for a population of samples 
(approximately 10 samples) collected in one round. 

4. Miscellaneous operational data which indicate that the extracted liquids and vapors are free 
of NAPL, and that the removal rates of the COCs are low enough that further remediation 
with the same technologies will provide diminishing returns. 

 
The cool-down phase had separate objectives. The accepted criterion was that SteamTech would 
operate the extraction system and inject cold water until it had been documented that all VEA 
temperatures were below 100 °C. 
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2.2 Well-Field Layout and Construction 
 
2.2.1 Well-Field Layout 

A well-field layout map for Area A is presented in Figure 5. At the onset of operations, the well-
field for Area A consisted of a network of 66 operational boreholes, 36 temperature and ERT 
monitoring boreholes, and four outside monitoring well pairs: 
 
• Fifteen steam injection wells (SI) around the perimeter of the treatment cell (SI-1 

through 15).  
• Twenty-eight extraction wells with ET-DSP electrodes below the screened interval for 

heating of the Hawthorn  and the base of the surficial aquifer (EE-1 through EE-28).  
• Twenty-one combined steam injection-ET-DSP wells will serve to heat the surficial sands. 

A total of 21 electrodes are placed in the steam injection well with an upper ET-DSP 
electrode (SE) holes (SE-1 through SE-21). 

• Two deep ET-DSP electrodes (DE), one in the northwest end of the treatment area and 
one in the southeast end of the treatment area (DE-1 and DE-2).  

• An additional 36 temperature and steam monitoring boreholes housing VEAs of ERT 
electrodes and thermocouples will provide subsurface geophysical monitoring of the 
remediation area (V-1 through V-36). 

• Eight (four pairs) monitoring wells installed outside Area A (wells 0560 through 0567).  
 
This well-field layout was modified in December 2002 and in January and February of 2003, due 
to the discovery of a relatively cool area, and an area with resins. The resins likely originated 
from drums of waste disposed of in the area. These areas were discovered during interim drilling 
and sampling. A total of 12 additional shallow steam injection wells were installed, and then 
used to improve the steam distribution in Area A: 
 
• December 22, 2002: Injection screens were installed in boreholes SB1, SB-2, and SB-4. 
• January 20, 2003: Injection screens were installed in boreholes SB-6, SB-7, and SB-8. 
• February 2, 2003: Injection screens for steam and air were installed in boreholes SB-11 

through SB-16. 
 
Section 3.0 describes these installations in more detail. 
 
2.2.2 Well Construction Details 

Perimeter Steam Injection Wells 

A total of 15 steam injection wells (SI-1 through SI-15) were installed around the perimeter of 
the treatment cell. These wells were intended to direct steam to the base of the surficial sands and 
the uppermost Hawthorn in order to ensure that the entire thickness of the aquifer could be 
heated around the perimeter of the treatment cell, thereby minimizing the potential for lateral 
migration of mobilized contaminants. These wells were advanced using Rotasonic drilling to a 
variable total depth (27- 32 ft bgs) lying 1 ft below the base of the surficial sands at a hole 
diameter of 10 inches. Each well was completed with 4-inch black-steel casing, and a stainless-
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steel screen with a welded end-cap. The wire-wound 0.010-inch slot screen was 5 ft in length and 
extended from 4 ft above the base of the surficial sands to 1 ft below. The main sandpack 
(Monterey No. 1) extended from the total depth to about 1 ft above the top of the screen, where it 
was overlain by 1 ft of secondary sandpack (Monterey No. 0) to act as a seal, in place of 
bentonite, which would lose its integrity at high temperature. The well annulus was then filled 
with high temperature grout to the surface. Design features of SI-series wells are summarized in 
Figure 6. 
 
Interior Steam Injection Wells with Shallow ET-DSP Electrodes 

A total of 21 steam injection wells with shallow heating electrodes placed within the surficial 
sands (SE-1 through SE-21) were installed throughout the treatment cell. These wells were 
intended to direct steam to the base of the surficial sands aquifer to ensure an effective steam 
sweep at the base of the treatment cell, while simultaneously applying electrical heating at mid-
depth within the surficial sands. They were advanced by hollow-stem auger (HSA) drilling to a 
variable total depth (27- 32 ft bgs) lying 1 ft below the base of the surficial sands at a hole 
diameter of 14 inches. Each well was completed with a lower steam injection interval consisting 
of a 5-ft length of nominal 4-inch diameter high temperature-resistant fiberglass screen with a 
threaded end-cap. This was connected by a reducer bushing to a nominal 1.25-inch steam hose 
that extended to the wellhead. The 0.010-inch slot screen extended from 4 ft above the base of 
the surficial sands to 1 ft below. The main sandpack (Monterey No. 1) extended from the total 
depth to the top of the screen, where it was overlain by 1 ft of secondary sandpack (Monterey 
No. 0) to act as a seal. The well annulus was then filled with 3-ft long plug of high temperature 
grout, which served to isolate the lower steam injection interval from the upper electrical heating 
interval.  
 
The electrical heating interval consisted of a 10-ft long, 8-inch diameter solid metal electrode in 
a “sandpack” composed of a granular graphite/sand mixture, which extended 2- 3 inches above 
and below the electrode. The electrode was slotted at the top, bottom, and middle to allow 
circulation of heated ground water. Water circulation lines for each of the circulation slots and a 
power cable extended from the heating electrode to the ground surface. A 4-inch thick layer of 
bentonite lying above the graphite/sand mixture served as a seal to isolate the electrical heating 
interval from the overlying grout plug. This consisted of high temperature grout and extended 
from the bentonite seal to a minimum of 4.5 ft bgs. At this depth an additional screen was 
installed for vapor collection. This consisted of a nominal 1-inch diameter, fiberglass screen 2 ft 
in length. It was set in a sandpack, consisting of Monterey No.1 sand, which extended 1 ft above 
the top of the screen. A final 0.5 ft thick bentonite plug was poured above the upper sandpack 
and the well filled to the surface using standard construction cement. Design features of the 
SE-series wells are summarized in Figure 6. 
 
Extraction Wells with Hawthorn ET-DSP Electrodes 

A total of 28 extraction wells with deep heating electrodes placed within the Hawthorn (EE-1 
through EE-28) were installed throughout the treatment cell. These wells were intended to 
extract liquid and vapor from the surficial sand aquifer, while heating the top of the underlying 
Hawthorn to ensure that the “hot floor” necessary for containment of contaminants in the 
treatment cell was maintained. The wells were advanced using HSA drilling to a variable total 
depth (31- 36 ft bgs) lying 5 ft below the base of the surficial sands at a boring diameter of 
14 inches. Each well was completed with a lower electrical heating interval consisting of a 
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6.67-ft long, 8-inch diameter solid metal electrode in a “sandpack” composed of a granular 
graphite/sand mixture, which extended 2- 3 inches above and below the electrode. The electrode 
was slotted at the top, bottom, and middle to allow circulation of heated ground water. Water 
circulation lines for each of the circulation slots and a power cable extended from the heating 
electrode to the ground surface. A 4-inch thick layer of bentonite lying above the graphite/sand 
mixture served as a seal to isolate the electrical heating interval from the overlying grout plug. 
This consisted of 1- 1.5 ft of high temperature grout and extended from the bentonite seal to 
2- 3  ft above the base of the surficial sands.  
 
The overlying extraction interval consisted of 15- 20 ft of nominal 4-inch diameter, high 
temperature resistant fiberglass screen with 0.01-inch slots, which extended from the top of the 
lower grout plug (2- 3 ft above the base of the surficial sands) to 9- 5 ft bgs, at which depth it 
was glued to nominal 4-inch diameter fiberglass casing. Liquid was extracted using a Seepex 
progressive cavity pump. The well screen was surrounded by sandpack consisting of Monterey 
No. 1 sand from the base of the screen to not less than 1.5 ft bgs. Above the sandpack, 0.5 ft of 
Monterey No. 0 sand was poured to act as a seal, in order to isolate the main sandpack from the 
overlying grout. The upper part of the well was plugged with high temperature grout from not 
less than 1 ft bgs to the ground surface. Design features of the EE-series wells are summarized in 
Figure 7. 
 
Hawthorn ET-DSP Electrodes  

Two wells with deep heating electrodes placed within the Hawthorn (DE-1 and DE-2) were 
installed in the northwest and southeast quadrants of the treatment cell. These wells were 
intended to heat the top of the underlying Hawthorn to ensure that the “hot floor” necessary for 
containment of contaminants in the treatment cell was maintained. The wells were advanced 
using rotasonic drilling to a total depth of 31 and 36 ft bgs respectively, at a diameter of 
14 inches. The total depth represented a depth lying 5 ft below the base of the surficial sands. 
Both wells were completed with a lower electrical heating interval consisting of a 6.67-ft long, 
8-inch diameter solid metal electrode in a “sandpack” composed of a granular graphite/sand 
mixture, which extended 2- 3 inches above and below the electrode. The electrode was slotted at 
the top, bottom, and middle to allow circulation of heated ground water. Water circulation lines 
for each of the circulation slots and a power cable extended from the heating electrode to the 
ground surface. A 4-inch thick layer of bentonite lying above the graphite/sand mixture served as 
a seal to isolate the electrical heating interval from the overlying grout plug. The wells were then 
plugged with high temperature grout, which extended from the bentonite seal to the ground 
surface. Design features of the DE-series wells are summarized in Figure 7. 
 
Perimeter Monitoring Wells 

Ground water quality parameters and COC concentrations were monitored during remediation 
operations at Area A using samples collected from four well pairs (eight wells in total) located a 
short distance beyond at the southwest (0560, 0561), northwest (0562, 0563), northeast (0564, 
0565), and southeast (0566, 0567) corners of the treatment cell. 
 
Vertical Electrode Arrays 

A total of 36 borings in which ERT VEAs were installed (V-1 through V-36) were installed 
throughout and around the treatment cell to provide a network within which resistivity 
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measurements could be made, in order to provide an indirect measure of soil temperature. Each 
boring was advanced by Rotasonic drilling to a depth of 40 ft bgs at a hole diameter of 8 inches. 
The VEAs, which contained electrodes at 4-ft spacing alternating with thermocouples, were pre-
fabricated by SteamTech. VEAs were suspended inside temporary casings in order to ensure a 
vertical orientation. High temperature grout was then tremied into the boring flush with the 
ground surface. Design features of the VEAs are summarized in Figure 7. 
 
Shallow Steam and Air Injection Wells 

A total of 12 of the borings advanced during the interim drilling and sampling program were 
subsequently completed as steam and air injection wells. These wells were intended to direct 
steam to the mid and upper levels of the surficial sands in order to more effectively target zones 
left unheated in the initial heat-up. These wells were advanced using direct-push technology 
drilling to a variable total depth (15- 18 ft bgs) at a hole diameter of 3 inches. Each well was 
completed with 1 inch high-temperature resistant fiberglass casing and screen with a welded end-
cap. The slotted screen was 5 ft in length. The main sandpack (gravel) extended from the total 
depth to about 2 ft above the top of the screen. The well annulus was then filled with high 
temperature grout to the surface. Design features of “SB”-series wells are summarized in 
Figure 8. 
 
2.2.3 Vapor Cap Construction 

A detail of the vapor cap construction is shown in Figure 6.  
 
An asphalt vapor cap was installed over Area A to prevent storm water infiltration into the 
treatment area, to minimize surface vapor leakage, and to mitigate steam and contaminant-laden 
vapor from escaping into the atmosphere through the surface soils. Preventing storm water 
infiltration is essential, as this could have detrimental effects during the heat-up phase. By 
minimizing surface vapor leakage, the radius of influence of every vapor extraction point and 
extraction well is increased. 
 
The vapor cap extends approximately 30 ft beyond each edge of Area A (see Figure 4). The total 
area of the asphalt cap is an estimated 25,000 ft2. Prior to installing the vapor cap, site grading 
was performed to remove existing grass and provide sloping to the southeast, toward the East 
Pond. A sub-base course of sandy clay was installed and compacted to a minimum thickness of 
5 inches. Several areas were thicker in order to achieve the necessary sloping without damaging 
existing electrode wells. A limerock base course was placed over the sub-base and compacted to 
at least 95 percent of maximum density, as determined by the American Association of State 
Highway Transportation Officials T-180. The minimum thickness of the finished (compacted) 
base was 4 inches with a final layer of 2-inch thick dense asphalt installed on top of the base 
course. A 4-inch high asphalt berm was then installed around the perimeter of the cap to aid in 
directing the stormwater runoff toward the East Pond. 
 
2.2.4 Abandonment 

All existing utilities and wells within 100 ft of the remediation area were abandoned or removed. 
Five extraction wells were abandoned by grouting with high temperature grout and the electrical, 
compressed air, and waste water lines from the wells were removed. Two horizontal wells were 
abandoned and several experimental wells were abandoned by filling with high temperature 
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grout. Water supply lines, compressed air lines, electrical lines, and other waste water effluent 
lines also were removed from the area prior to remediation. 
 
2.3 Steam System 
 
2.3.1 Steam Generation System 

Figure 9 shows a simplified schematic of the water softeners and steam generation equipment. 
Steam was generated on-site using a diesel-fired steam generator rated at a maximum rate of 
6,000 lbs/hr, equivalent to a maximum energy input of 6 million British Thermal Units per hour 
(BTU/hr). In practice, two boilers were running at any time, while another two were available as 
hot standby boilers. The water supply at a rate of approximately 15 gallons per minute (gpm) 
(2.3 cubic meters per hour) was supplied from an on-site water source. In addition, a water 
holding tank and feed water pump were installed by the SteamTech team. The water was 
softened using an ion-exchange resin, and pre-heated in a de-aerator to remove dissolved 
oxygen. The feed water was converted into steam in the boiler section of the steam generator.  
 
2.3.2 Steam Conveyance Piping 

A steam header pipe and laterals conveyed the steam from the steam generator to the steam 
injection wells (16 perimeter SI wells and 21 inside SE wells). The operating pressure used in the 
steam line was typically between 70 and 100 psig. A blow-down port was installed at the farthest 
point from the steam generator. This line was opened during commissioning, steam line cleaning, 
and periodically to bleed out water. The piping material was carbon steel, insulated to prevent 
burns and condensation. A pressure relief valve was inserted in the steam header, set at a 
pressure below the rating of the pipe. 
 
2.3.3 Steam Injection Well-Head Control 

Flexible steam hoses were used to connect the steam lateral pipes to the well-heads. Each 
injection well was equipped with a pressure regulating valve (to reduce the injection rate or cease 
injection), and temperature and pressure gauges. Steam injection rates were monitored using 
orifice plates and differential pressure measuring equipment.  
 
2.4 ET-DSP System 
 
ET-DSP is an electro-thermal process that is designed to achieve rapid uniformity of heating in 
the subsurface by electrical heating. This was achieved through the design of the electrodes and 
control system and consisted of: 
 
• The coupling of electrical heating with heat transfer by convection (e.g., fluid flow or steam) 

so that heat was transferred more effectively in the soil than by electrical heating alone, 
• The control of the voltage and phase between electrodes so that electrical current was forced 

to flow into desired regions that may be characterized by heterogeneous electrical 
properties; (referred to as Inter-phase Synchronization), 

• The control of power to individual electrodes so that maximum power could be delivered to 
the soil during heating operations using Time Distributed Control, 
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•  Deliberate cooling at the ends of the electrodes using a unique electrode design. This 
allowed current to flow uniformly from the entire surface of the electrode and into the soil 
thus preventing boiling off of the water phase necessary for maintaining current flow. This 
made it possible for more power to be input to the electrode and consequently achieve more 
rapid and uniform heating, and 

•  An adaptable pattern of electrode and extraction wells shaped to fit the plume. 
 
Figure 10 shows details of the electrode design, and the heating patterns achieved. 
 
Simple laboratory tests were made to measure the electrical conductivity of the soils. The 
electrical conductivities ranged from 0.05 to 0.1 Siemens per meter, depending on depth and 
temperature, and were well within the range for effective deployment of electrical energy. The 
data were used to size the electrical system as well as determine the placement of electrodes. 
 
2.4.1 ET-DSP Transformers and Controllers 

The ET-DSPcomputer controlled system was capable of delivering 400 amps per phase at 
varying voltages with greater than 400 kilowatts (kW) of power. A single PDS could uniformly 
heat 2,000 cubic meters of soil to an average temperature of >80 ºC in under 2 months. 
McMillan-McGee used a system of Time Distributed Control & Inter-phase Synchronization to 
control power to individual electrodes. For example, should temperature monitoring indicate a 
‘cold spot,’ the voltage and phase to the electrodes can be altered in these areas to ensure a 
uniform heating pattern. This process culminated in the targeted temperature being achieved 
throughout the heated zone, resulting in quick contaminant volatilization. Vapors were then 
recovered by a standard multi-phase extraction system. 
 
2.4.2 Water and Power Conveyance to Electrodes 

The ET-DSP water circulation system was designed to deliver water to the subsurface 
electrodes for three primary reasons: cooling of the electrodes, enhanced heat transfer to the 
targeted soil formation, and maintaining electrical conductivity with the soil.  
 
Typical water injection rates were between 0.1 and 0.3 gpm for each electrode depending on soil 
conditions. Water was delivered to the electrodes via a jet pump assembly that streams through a 
metered header system for accurate flow control and totalizing. The electrode was internally 
plumbed and separated into three distinct chambers, the upper and lower of which receive all of 
the water flow due to the concentration of current, and thus heat, in these regions. Each chamber 
was slotted to allow the free flow of water. The middle electrode chamber, or return chamber, 
was also plumbed and collected any excess water that pooled in this region and was not used to 
convect heat into the formation. This water was then returned to surface for treatment. See 
Figure 10 for design details. 
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2.5 Extraction and Treatment System 
 
2.5.1 Vapor Extraction from Wells 

Each of the extraction well-heads was equipped with the following: 
 
•  A 2-inch vacuum extraction port connected to the main vacuum line. Each of these 

extraction lines was outfitted with pressure and temperature gauges, and a fitting for a pitot 
tube inserted in the top of the vapor line for vapor flow measurement. 

•  A pressure gauge attached to the well casing. 
•  A temperature gauge measuring the vapor temperature in the 2-inch line from each well. 
 
2.5.2 Liquid Extraction from Wells 

Each of the water extraction lines was outfitted as follows: 
 
•  Connections and piping/tubing for liquid extraction. This included l-inch discharge lines 

from the down-hole pumps, and a 3/4-inch slurping tube inserted through a compression 
fitting. In some wells, the slurping tube was the stator for the down-hole pump, after 
removal of the rotor and drive rods. 

•  A 3/8-inch stainless steel air injection tube for assisting the slurping tube during start-up and 
extraction.  

•  A transparent Teflon tube that allowed for visual confirmation of the fluid movement from 
each well. This was a 4-inch long piece of 3/4-inch ID Teflon with appropriate hose 
connectors, inserted in the liquid discharge line. 

•  A temperature gauge reading the temperature of the slurping line. 
 
As presented in Section 3.0, the liquid extraction method was changed during operations. At the 
onset of extraction, all 28 EE wells used down-hole pumps to extract the water. Over a period of 
4 weeks, after approximately 6 to 10 weeks of operation, these were replaced by liquid 
entrainment tubes, or the pumps were removed, and the pump casing used for liquid entrainment. 
 
2.5.3 Extracted Fluids Conveyance 

The extracted vapor was transported to the main vapor line through a 2-inch rubber hose 
connection. The liquids from the down-hole pumps were conveyed to the liquid treatment system 
through the main water pipe. When liquid entrainment was initiated, the water that was extracted 
was conveyed in the vapor extraction piping. After about 10 weeks of operation, by which time 
all down-hole pumps had been converted to liquid entrainment, the vapor piping conveyed all the 
extracted fluids to the treatment system. 
 
2.5.4 Effluent Cooling and Treatment System 

Figure 11 shows the simplified effluent treatment system. The effluents that were treated were: 
(1) all vapors and entrained liquids extracted from the subsurface by the vacuum extraction 
system, (2) liquids (NAPL and water) extracted from the subsurface by the dedicated liquid 
pumps, and (3) solids mobilized and extracted with the ground water.  
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The extracted vapors and entrained liquids were carried to the treatment system through surface 
piping. The vapors first entered a liquid-vapor separator (KO-1), in which NAPL, water, and 
solid fines carried with the vapors were removed from the vapor stream. Next, the vapors passed 
through a heat exchanger/condenser (HX-1), in which the temperature was reduced to below 
50 °C (120 degrees Fahrenheit [°F]). Cooling led to condensation of water vapors and 
contaminants (the condensable gases). The condensate was removed from the vapor stream in a 
second liquid-vapor separator (KO-2), and the non-condensable gases were carried to the 
vacuum pumps (VP-1 A/B). After the vacuum pumps, liquid was separated out in a knockout 
vessel (KO-3), then the vapors were dried in an air drier (AD-1) as follows. The vapors were first 
cooled in a heat exchanger, excess water removed, and the vapor then re-heated in a steam-based 
heat exchanger to form dry vapor at less than 80 percent humidity. The vapor was finally treated 
by carbon adsorption by being passed through two carbon canisters in series. The primary carbon 
canisters were regenerated on-site using steam from the generator that also produced steam for 
injection. During regeneration, the effluents from the primary carbon canisters were cooled in a 
heat exchanger, and the recovered condensate sent to a holding tank. Water was used as the 
gravity liquid separator. The secondary carbon canisters were used to polish the vapor stream. 
After passing through both primary and secondary vapor phase carbon vessels, air was emitted to 
the atmosphere.  
 
The liquids extracted from the extraction wells were combined with the liquids separated from 
the vacuum stream, and passed through a heat exchanger into a gravity separator, in which both 
LNAPL and DNAPL were removed, where present. DNAPL and coarser solids were removed 
from the bottom of the tank, and stored in tanks on-site in a lined, secondary containment area. 
LNAPL was removed as a floating layer. The clear water was then cleaned of organic 
contaminants by carbon adsorption using two canisters in series. The primary liquid phase 
carbon vessels were also regenerated on-site using steam, using the same process as for 
regeneration of the vapor phase carbon system. Condensate was cooled and sent to a gravity 
separator. The gravity separator was also able to serve as a dissolved air floatation vessel for 
removal of foams and emulsions. After treatment by carbon filtration, the clean water was stored 
in a holding tank, and then discharged to the STAR Center sewer system. 
 
2.6 Monitoring and Sampling During Operations 
 
2.6.1 Subsurface Monitoring 

Monitoring Wells  

The eight perimeter monitoring wells were sampled frequently, using a peristaltic pump. The 
operational wells were sampled for both photo-ionization detector (PID) screening (using a 
0.5 liter sample obtained in a 1-liter glass jar), and for the presence of VOCs (by EPA 
Method 8021) and Petroleum Range Organics (by Florida Petroleum Range Organics 
[FL-PRO]). The PID screening was performed after each sample had equilibrated to room 
temperature for at least 1 hour. The cap was removed, the PID tip inserted about 2 inches into the 
sample container, and the highest PID reading was recorded. 
 
When hot water was present in the wells, the extracted sample water was cooled in a simple 
tubing loop immersed in an ice-water bath prior to sample collection. For the wells extracting 
liquids by entrainment, an isolated section of pipe, with a sample port placed at its lowest point, 
was used to remove a water sample.  
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Temperature Monitoring 

Subsurface temperatures were measured at least once per day, and when possible, once every 
8 hours. This gave the operators a detailed overview of the heating progression, and provided 
enough temporal resolution to control steam migration and breakthrough to the extraction wells.  
 
Temperatures were monitored in the following subsurface locations: 
 
• All 36 VEA holes. Thermocouples were located at 4-ft intervals from the ground surface to 

a depth of 40 ft, thereby providing a temperature profile through the surficial sands and up to 
10 ft into the Hawthorn clay. 

• Eight perimeter monitoring wells. The thermocouples in these wells were used to document 
temperature changes on the outside of the treatment area, and to determine if active 
protection of these wells was necessary. 

• Temperature sensors on the ET-DSP electrodes were used to determine how the power 
supply and water input to each electrode should be varied. 

 
The thermocouple signals were digitized at each VEA location, and read on-site using a 
computer. The data were made available through a project web-site, where temporal trends and 
current temperature distributions could be viewed. 
 
Electrical Resistivity Tomography (ERT) Monitoring 

To monitor the progress of the steam sweep, it was intended to use ERT to detect resistivity 
changes. Soil resistivity is inversely proportional to saturation and directly proportional to 
temperature. As soil mineralogy and porosity remain constant before, during and after steaming, 
elevated temperatures make the heated soil more electrically conductive. The progressive 
displacement of cool ground water by steam during the heating process, by contrast, causes an 
increase in resistivity. Resistivity decreases were expected to be the dominant feature on ERT 
images of the center of the treatment cell produced during steaming. In addition, steam is cooled 
down and forms condensate as it encounters cool soils at the margin of the treatment cell. This 
would increase saturation in the vadose condensation zone and thus decrease soil resistivity.  
 
All 36 VEAs were completed at a depth of approximately 40 ft bgs (10 ft into the Hawthorn). 
Each VEA had electrodes at 4-ft spacing. 
 
A computer-controlled multiplexing system was used to generate 2-dimensional ERT data 
between the VEAs, one data plane at a time. From these, cross-sections of resistivity and 
resististivity changes from background were plotted. 
 
As described in Section 3.0, the high dissolved solids content of the ground water at this site 
prevented resistivity effects caused by temperature and saturation changes from being 
distinguished from those caused by changes in ground water chemistry. The ERT program was 
abandoned after Stoller had accepted that sufficient information on the subsurface heating was 
gained from the direct temperature monitoring. 
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Interim Drilling and Soil Sampling 

In order to examine the progress of the remediation, soil samples were collected in two rounds: 
 
• December 22, 2002: Five holes drilled to approximately 15 ft (SB-1 through SB-5). 

Injection screens were installed in SB-1, SB-2, and SB-4. The other two holes (SB-3 and 
SB-5) were simply grouted. 

• January 20, 2003: Four additional holes drilled to approximately 15 ft (SB-6 through SB-9). 
An injection screen was installed in SB-6; SB-7, SB-8, and SB-9 were grouted. 

 
The soil cores were screened using a handheld PID, and one or more intervals with the highest 
readings for each borehole were selected for soil sampling. The samples were analyzed for 
halogenated and aromatic volatiles (EPA Method 8021) and petroleum range organics 
(FL-PRO). 
 
In the course of interim drilling, SteamTech discovered a shallow resin-impacted area, which had 
been undetected by previous characterization. In order to allow closely focused remediation of 
this area, an additional six shallow injection/extraction screens were installed on  
February 2, 2003 (SB-11 through SB-16). No soil sampling was done during this installation 
work. These screens were used to direct steam and air to the areas that were not heating 
sufficiently, and temporarily to extract fluids. 
 
2.6.2 Well Head Measurements 

Injection Rates, Pressure, and Temperature 

Steam injection rates were monitored using 2-inch-orifice flanges with 3/4-inch orifice plates. 
The differential pressure was measured using permanently mounted gauges on each injection 
well (0 to 30-inch water column differential pressure). Flow rates were calculated using standard 
orifice plate pressure drop equations, with input of the differential pressure and the steam 
temperature. 
 
Injection pressure and temperature were measured at each of the injection wells using 
permanently mounted gauges. 
 
When air was injected into the SE, SI, and SB wells, the flow rate was qualitatively estimated 
based on the sound of the air in the piping and hoses. Air injection rates were varied between 
0 and 10 standard cubic feet per minute (scfm) per interval. The estimated total air injection rates 
agreed with the capacity of the air compressors. 
 
Injection rates, temperature, and pressure were recorded twice daily. 
 
ET-DSP Rates 

The power to each electrode was measured and controlled continuously, using an automated 
ET-DSP system. The system compensates for changes in the environmental conditions by 
adjusting the voltage to each electrode. 
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The total injection of electric power was reported from the automated ET-DSP system as daily 
averages. These averages were used as input for the energy balance. 
 
Extraction Rates, Pressure, and Temperature 

Vapor extraction rates were measured at each 2-inch vapor extraction line using a pitot tube 
inserted into the metal piping. The flow rate (measured in scfm) was calculated from the 
measured differential pressure (gauge reading in the 0 to 1-inch H2O range) using a standard 
formula supplied by the manufacturer (Dwyer). 
 
Extracted vapor and liquid temperature and pressure were measured in-line at each of the EE 
wells, using gauges inserted into the fluid lines. After installation of the supplemental small-
diameter wells (SB-1 through SB-15), the temperature in each was measured when they were 
used for extraction. 
 
Liquid Levels in Wells 

The liquid level in each of the 28 EE wells was measured using a bubbler system. The bubbler 
system consisted of a 3/8-inch stainless steel tube run inside the well casing to a depth of 
20 inches, and a reference line attached to the well casing. When a small amount of air is 
bubbled into the deeper tube, the pressure difference between the injection tube and the well 
casing allows the depth of water above the tube to be determined. This depth was directly read 
using a digital manometer. During the initial phases of operation, at which time the vacuum 
system was not in operation, the bubbler readings could be calibrated using a water level probe.  
 
After the conversion of the liquid extraction system from downhole pumps to liquid entrainment, 
the depth of the entrainment tubes determined the extent of drawdown in the active extraction 
wells. At that time, the use of bubbler readings was discontinued, and the deep bubbler tube was 
used to assist the liquid entrainment, by adding air to the water below the entrainment tube 
temporarily. 
 
For the perimeter monitoring wells, a water-level probe was used throughout for optimal 
accuracy, since these wells were not operational or under vacuum. 
 
2.6.3 Process Sampling and Analysis 

Water Sampling 

Water samples were collected from locations L1 through L7 (Figure 11) in order to document the 
water treatment efficiency. These samples were collected for three purposes: 
 
1. PID screening of the headspace of a 0.5-liter sample in a 1-liter container. 
2. VOC analysis by EPA Method 8021. 
3. Petroleum Range Organics by FL-PRO. 
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The sampling frequencies changed during the operations phase. Analysis of an early sample in 
which discharge criteria were exceeded led to the greater sampling frequency used in the start-up 
phase being brought into general use, after process modifications. General frequencies of 
sampling were as follows: 
 
L1 Weekly. 
L2 Monthly, except in November, when weekly. 
L3 Monthly. 
L4 Weekly in October. No sampling after that date. 
L5 Once on January 31, 2003. 
L6 Daily from November 7- 9 and 14- 16, weekly thereafter. 
L7 Four times when the polisher granular activated carbon (GAC) 4 was in service. 
 
The PID screening was conducted as described in Section 2.6.1. 
 
Vapor Sampling 

Vapor samples were collected from locations V1, V2, and V3 a minimum of twice daily. These 
samples were screened using a PID. After December 1, this was done once every 2 hours for 
sampling location V1 (since large variations in the concentration were observed), and as often as 
10 times per day for V2 and V3. 
 
Grab samples for VOC analysis by Method TO-14 were collected at the following frequencies: 
 
V1 Weekly. 
V2 Monthly. 
V3 Weekly until October 31, 2002, and monthly thereafter. 
 
The sampling at V3 is the compliance sampling described below. 
 
2.6.4 Compliance Sampling 

Water Sampling 
 
The compliance sampling for water discharge consisted of collecting grab samples from sample 
points L6 (when the polisher GAC4 was not in service) and L7 (when the polisher GAC4 was in 
service). Sample frequencies used are described in Section 2.6.3. Samples were analyzed for 
halogenated and aromatic volatiles (EPA Method 8021) and petroleum range organics 
(FL-PRO). 
 
Vapor Sampling 

The compliance samples were collected at the outlet of the vapor phase GAC polisher at 
location V3. Frequencies are described in Section 2.6.3.  
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2.7 Mass and Energy Balance Calculation Methods 
 
2.7.1 Water Balance 

Excess water extraction was performed at all times during operation. The combined extraction 
rate always exceeded the steam injection rate by at least 25 percent, which meant that a net 
migration of water into the treatment area was achieved. 
 
The total amount of fluid injected was monitored continuously as the sum of steam flow in the 
main steam header, plus the amount injected to keep the ET-DSP electrodes wet. The amount 
of water extracted was determined by simple flow measurements in the effluent treatment 
system.  
 
Net water extraction was calculated as: 
 
 Mwater,net out = min,steam + min,ET-DSP – mout,L5 
 
L5 was the flow meter location at the outlet of the liquid phase GAC system. Water extracted 
both as liquid and as water vapor was measured at this point (water vapor was condensed and 
pumped to the gravity separator before GAC treatment).  
 
In addition to the overall hydraulic water balance, the operators monitored the entire well-field in 
order to ensure that there was an overall balance of water from any subset of injection-extraction 
well clusters. Due to the nature of the steam injection process, both outward and inward 
hydraulic gradients were established at certain times during the injection, for instance during 
forming of the peripheral steam ring during initial heat-up. In this situation, outward hydraulic 
gradients are considered to be acceptable, provided that they occur in areas where the ground 
water is sufficiently clean as to not cause spreading of contaminants. 
 
As a consequence of the steam ring formation, pressure or liquid level measurements in wells 
surrounding the treatment cell did not contribute information relevant to the assessment of the 
remediation process. The principal evidence of hydraulic control lies in the demonstrated 
extraction of a greater volume of fluids than is injected. This was maintained by the operators. 
 
2.7.2 Energy Balance 

A simple energy balance was maintained based on the following principles: 
 
• The enthalpy flux into the ground was calculated as the sum of the enthalpy flux injected 

with the steam (product of steam rate, quality and specific enthalpy) and the enthalpy flux 
injected using electrical heating (product of power and amperage). 

• The extracted enthalpy flux was calculated on the basis of fluid extraction rates, pressures 
and temperatures of the fluid streams. The extracted steam enthalpy was estimated on the 
basis of heat exchanger loads and the flow rate and temperature of the cooling water. 

 
The total amount of energy stored in the ground was estimated on the basis of cumulative 
enthalpy fluxes for injection and extraction, and simple estimates of heat losses. Based on an 
estimate of the target volume, the average temperature of the target zone was calculated.  
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The energy balance was used to support the subsurface monitoring, contributing to the overall 
evidence that sufficient energy has been added to achieve the target temperatures, and that 
hydraulic and pneumatic control had been maintained in order to prevent contaminant spreading. 
 
The energy flows are measured as follows: 
 

Qin, total = Qin, steam + Qin, ET-DSP= Qout + Qstorage + Qloss 
 
Where Q denotes enthalpy flux (in BTU/hr). Energy increments were estimated as follows: 
 

∆Qin, steam = ∆min,water × ∆Hsteam-ambient 
 

∆Qin, ET-DSP = ∑(∆QET-DSP electrodes) 
 

∆Qout, total = ∆Qliq + ∆Qnon cond. gas + ∆Qsteam out 
 

∆Qliq = ∆m × cp, water × (T – T0)  
 

∆Qnon cond. gas = ∆m × cp, air × (T – T0) 
 

∆Qsteam out = ∆m × ∆Hsteam-ambient 
 
Where m is mass of water, H is specific enthalpy (in BTU/lb), cp is heat capacity (in BTU/lb/F), 
and T is temperature. 
 
Based on the net energy injected, the average temperature of the target volume was calculated 
from: 
 
 T = T0 + Qstorage / Ctarget vol 
 
Where Ctarget vol denotes the target volume heat capacity, estimated as: 
 
 Ctarget vol = msediment × cp,sediment + mwater × cp, water 
 
The mass of sediment and rock was estimated from the bulk volume and an assumed porosity of 
35 percent. 
 
For the flushing and pressure cycling phases, the volume of the heated zone was expected to stay 
relatively constant. At such times, the storage component would be close to zero and the injected 
energy flux would be equal to the sum of the extracted energy flux and the losses. Losses were 
considered to be negligible for these calculations. 
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A precise balance could not be established due to uncertainty in heat transfer coefficients 
(governing losses by thermal conduction) and other uncertainties. However, the main fluid 
streams were used to quantify the enthalpy fluxes of the injection system and the extraction 
system. The balances used during operations for multiple purposes were as follows: 
 
1. During heat-up, the cumulative energy injected was compared to energy demand 

calculations, and used to estimate the average volume of heated rock. This volume was 
compared to temperature data. The average temperature of the target volume was calculated 
on the basis of energy balance. 

2. During continued steam injection and pressure cycling operations, the enthalpy balance was 
used to adjust injection and extraction cycle lengths, by maintaining a near constant amount 
of cumulative energy in the subsurface.  

3. During cool-down, the energy balance was used to support the direct subsurface temperature 
measurements and to provide estimates of cooling rates with and without extraction. This 
information was used to determine when to cease operation, and to assess the need to 
perform active cooling by cold water injection. 

 
Due to the sparseness of temperature data collected outside the target area, the energy balance 
calculations representing the area outside the outermost extraction wells were based on rough 
assumptions, and on limited monitoring in the vicinity of the outer wells. 
 
2.7.3 Chemical Mass Estimates 

The amount of extracted contaminants was determined based on the mass flow rates and volume 
measurements performed to establish a simple mass flow balance combined with concentration 
measurements on NAPL, water, and vapor samples.  
 
In broad terms, the recovered mass of COCs was derived from sampling at points V-1 (the total 
vapor stream before GAC treatment), L-1 (the combined water stream before GAC treatment), 
and the NAPL tanks. The performance of individual extraction boreholes was assessed by 
sampling each of the 28 extraction boreholes. 
 
The flux of contaminant in the water stream was estimated as follows: 
 
Mass flux (gram/day) = q (gpm) × C (micrograms per liter [µg/L]) × 1,440 min/day × 3.78 gls/L 
× 106 micrograms per gram (µg/g) 
 
The mass flux in the vapor steam into the vapor phase carbon was estimated as follows: 
 
Mass flux (gram/day) = q (scfm) × C (parts per million by volume [ppmv]) × 1,440 min/day × 
(27 L/scf)/(24 L/mole) × MW/(29 g/mole) × 106 µg/g 
 
Where MW is the mole weight of the chemical (e.g., 131.4 g/mole for TCE). The factor 28 is 
liters per scf, the factor 29 is the average mole weight of air. The factor 24 is the volume of 
1 mole of air under standard conditions (1 atm pressure, 20 °C). The factor 1,440 is the amount 
of minutes in a day. 
 



Document Number N0065200 Remedial Technology Description 
 

 
DOE/Grand Junction Office Northeast Site Area A NAPL Remediation Final Report 
September 2003  Page 33 

The conversion factors differ from chemical to chemical based on the mole weight. The mass 
flux unit is grams per day, which is then used to estimate cumulative mass removal in each 
stream by multiplying the mass flux by the actual run-time. Finally, the daily mass fluxes were 
totaled to produce cumulative mass removal estimates. 
 
Because PID readings do not directly correlate to an actual chemical concentration in a mixture 
of contaminants, PID screening results were only used to produce crude mass removal estimates, 
using the data from sample point V-1. Since TCE was a dominant chemical in the vapor stream, 
the contaminant mass was calculated using the correction factor for TCE. The mass flux 
estimates were calculated as follows: 
 
Mass flux (gram/day) = q (scfm) × PID (ppmv) × 0.54 × 1,440 min/day × (27 L/scf)/(24 L/mole) 
× MW/(29 g/mole) × 106 µg/g 
 
The factor 0.54 is the correction factor for TCE, used when the PID has been calibrated against 
an isobutylene standard. 
 
The mass of each chemical emitted to the atmosphere was estimated based on VOC data, using 
the following equation: 
 
Mass flux (gram/day) = q (scfm) × C (ppmv) × 1,440 min/day × (27 L/scf)/(24 L/mole) × 
MW/(29 g/mole) × 106 µg/g 
 
Where the vapor flow rate (q) is calculated from the pitot tube located at sample point V-1, and 
the concentration is sampled at sample point V-3. The mass flux was multiplied by the 
operations period for each sampling time, yielding a cumulative mass emission estimate. 
 
2.8 Pre- and Post-Operational Sampling 
 
2.8.1 Soil Sampling 

Pre-operational soil sampling was conducted in each of the 36 borings advanced for use as VEAs 
(designated S-137 to S-172) between September and October of 2001. This consisted of the 
collection of continuous soil core from a depth of 7.83- 9.83 ft bgs to TD. The extruded core was 
divided into 4-ft long intervals, from the center of which 4-inch long samples were collected. 
Samples were analyzed using methods EPA 8021 (VOCs) and FL-PRO (residual petroleum 
hydrocarbons).  
 
Post-operational soil sampling was conducted in 20 confirmatory borings (designated CS-51 to 
CS-70) of which 16 were within the treatment cell and four outside (Figure 5). These were 
advanced between March and April of 2003 into the surficial sands, while a final round of 
sampling, using the same borings, was advanced into the Hawthorn in May of 2003. Samples 
were collected from core recovered using hot sampling techniques. Samples were analyzed using 
methods EPA 8021 (VOCs) and FL-PRO (residual petroleum hydrocarbons).  
 
2.8.2 Ground Water Sampling 

Pre-operational ground water sampling consisted of grab samples collected from six wells 
located within the treatment cell (0502, 0503, DRW5, M26S, M26D, and RW08). These wells 
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had been sampled over a period extending from 1991 to 1998. Samples had been analyzed using 
methods EPA 8021 and FL-PRO for VOCs and petroleum hydrocarbons, respectively. 
Identification of high VOC concentrations in these samples had led to the original definition of 
Area A.  
 
All of the pre-operational ground water sampling wells were abandoned prior to the beginning of 
operations at Area A. As such, post-operational sampling was based on grab samples collected 
from a total of 24 confirmatory wells, of which 16 (CS-01 through CS-16) were located within 
the treatment cell and an additional eight (0560–0567) were located outside the treatment cell. 
The confirmatory wells were installed in March and April of 2003. The first round of sampling 
of these wells was carried out in mid-April 2003, the second round was collected in mid-May of 
2003, and the final round of sampling was conducted in July 2003. Samples were analyzed using 
methods EPA 8021 for VOCs and FL-PRO for residual petroleum hydrocarbons. 
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3.0 Results 

3.1 Overview of Operations Phases and Timeline 
 
The implementation phases were as follows, following startup on September 26, 2002: 
 
1. Establish hydraulic and pneumatic control. This was achieved on October 3, 2002. 
2. Heat perimeter and bottom, while maintaining hydraulic control. This was achieved on 

November 6, 2002. 
3. Heat entire area A to target temperature. This was achieved around November 15, 2002. 
4. Pressure cycling and mass removal optimization phase. This phase lasted until the end of 

heating on February 17, 2003. 
5. Cool-down and polishing. This was completed on March 14, 2003. 
 
A detailed timeline for the project is shown below. When reference is made to the steam 
injection rate, the ET-DSP power input rate, or the liquid extraction rates, the total rates for all 
wells and electrodes combined are meant, unless otherwise specified. 
 
May 20, 2002. Construction was initiated. SteamTech mobilized manpower and equipment after 
site and health and safety briefings were held for all project personnel. An asphalt vapor cap was 
installed over and outside the Area A treatment area. 
 
June 3- 28, 2002. Drilling and installation of a total of 66 wells/electrodes: 
 
• Fifteen perimeter steam injection wells (SI). 
• Twenty-one inner steam injection wells with upper electrodes (SE). 
• Twenty-eight extraction wells with Hawthorn electrodes (EE). 
• Two Hawthorn electrodes (DE). 
 
During the drilling phase, work continued on installation of the infrastructure required to support 
the construction of the steam enhanced extraction, electrical resistance heating (ERH), and 
treatment systems. 
 
July 1, 2002. Installation and assembly of the steam enhanced extraction, ERH, and treatment 
systems began, and took 70 workdays to complete.  
 
September 24- 25, 2002. An Operations Readiness Review, and related inspections and follow-
up meetings were held prior to operations. 
 
September 26. Continuous extraction began with extraction from wells EE-10, EE-15, and 
EE-16. 
 
September 28. Drawdown was measured after about 24 hours of extraction. It showed a 
substantial water table depression in the center of Area A. 
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September 29. Extraction from wells EE-5, 6, 9, 10, 14, 15, 16, 17, 20, 21, 22, 25, and 26 was 
conducted, and the observed drawdown was measured after 24 hours. The water table depression 
was as much as 10 ft in the central areas, and between 0.5 and 3 ft near the perimeter of Area A. 
 
October 2. Another drawdown map was created after 24 hours of pumping from EE-5, 6, 9, 10, 
14, 15, 16, 17, 20, 21, 22, and 25. Vapor extraction was initiated in the pumping wells. 
 
October 2. All 28 EE wells were activated, with both liquid and vapor extraction. 
 
October 3. Data demonstrated that hydraulic and pneumatic control had been achieved, and that 
heating could be initiated as per the design. 
 
October 4- 6. ET-DSP heating of the Hawthorn and perimeter was begun at a rate of 360 kW. 
The target was then to heat the entire Area A treatment volume. 
 
October 12. The ET-DSP power input was increased to 480 kW by addition of the upper 
electrodes inside Area A. All ET-DSP electrodes were used after this time. 
 
October 23. Steam injection was initiated in the 16 perimeter wells (SE-21 and SI-1 through 15). 
Steam injection rates varied between 2,800 and 3,500 lbs/hr. 
 
November 6. Pre-heating of the perimeter and bottom of the treatment cell completed. Steam 
injection was initiated in all SE wells, and all electrodes were electrified. 
 
November 6- 11. The vapor phase PID reading at V-1 increased from a modest background level 
(less than 10 ppmv) to around 500 ppmv over a week.  
 
November 11. The steam injection rate was increased to around 5,000 lbs/hr, and the ET-DSP™ 
power input was increased to around 600 kW to maximize heating rate in the upper sands and the 
Hawthorn. 
 
November 11- 16. As the site approached steam temperature in most areas of greater than 10 ft 
depth, the effluent vapor temperature increased to 160 °F, indicating that steam was being 
extracted in some of the EE wells. This was further confirmed by individual well temperature 
measurements of around 200 °F.  
 
November 13. An air stripper was installed to lower the load on the liquid phase GAC, after 
methylene chloride had been detected in the discharge samples. 
 
November 16. The first pressure cycle (de-pressurization) was initiated. The steam injection rate 
was decreased from 3,000- 5,000 lbs/hr to around 1,500- 2,000 lbs/hr. The ET-DSP power 
input remained constant. 
 
November 16- 23. First de-pressurization cycle. The PID reading on V-1 increased to greater 
than 10,000 ppmv, temporarily exceeding the upper detection level of the instrument 
(9,999 ppmv). At this time, VOC mass removal rates in excess of 50 lbs/hr were estimated. Two 
large peaks in the V-1 PID readings were seen at this time. The second peak appeared following 
the adjustment of the vacuum and liquid extraction rates in wells EE-6, EE-9, and EE-17. These 
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were some of the most contaminated wells in Area A, and the adjustment led to a large increase 
in the mass removal rate. 
 
November 23- 26. Second pressure cycle (pressurization). The steam injection rate was increased 
from 1,500 lbs/hr to around 2,200-3,800 lbs/hr. At the end of this phase, the energy balance 
showed that the average temperature of the target volume had been increased about 17 °F (8 °C) 
since the first pressurization cycle. This was caused by (1) heating the top of the Hawthorn to 
higher temperatures, and (2) establishing a better distribution of heat at shallow depth, thereby 
expanding the zone that was heated to near steam temperature. 
 
November 26- December 1. Second de-pressurization cycle. Steam injection rates were 
decreased to between 1,000 and 1,500 lbs/hr, and the ET-DSP heating was ceased. At this 
time, large amounts of steam were extracted. The inside EE wells had vapor extraction line 
temperatures around 180 to 210 °F, and steam with minor amounts of entrained liquids was 
flowing from several wells. During this peak steam extraction period, the total water removal 
rate decreased from between 20 and 30 gpm to between 10 and 20 gpm. The treatment system 
was cooling the extracted steam and water at near its design rates. The second de-pressurization 
led to another large spike in VOC removal, as the PID reading on V-1 peaked at over 
9,999 ppmv, corresponding to a VOC removal rate of 38 lbs/hr.  
 
December 2- 6. Third pressurization. Steam was injected at 2,200-3,600 lbs/hr, and ET-DSP 
heating was resumed at about 300 kW. The power input was further increased to around 500 kW 
on December 4. 
 
December 6- 10. Third de-pressurization. This led to a much less dramatic peak in the VOC 
removal rate, where the PID reading at V-1 stayed below 1,000 ppmv.  
 
December 11- January 3. Several pressure cycles were conducted, with one half of the site being 
pressurized while the other half was de-pressurized. Significant mass was removed (on the order 
of 30 lbs/day), and each pressure cycle led to another peak in recovery, as the PID readings 
increased about 3-fold during de-pressurization events (typically from around 200- 400 ppmv to 
500- 1,000 ppmv). 
 
December 22. Interim drilling of SB-1, SB-2, SB-3, SB-4, and SB-5. PID screening indicated the 
presence of zones of high VOC concentrations cores from three of the borings. Samples were 
selected for laboratory analysis. Shallow steam injection screens were installed in SB-1, SB-2, 
and SB-4. One existing steam injection well (SE-1) was abandoned. 
 
January 6- January 16. Heating of the site was maximized, including the depth interval targeted 
by the shallow steam injection screens. Steam injection rates were gradually increased from a 
low of 500 lbs/hr during the previous de-pressurization, to around 2,500- 4,000 lbs/hr. This led to 
significantly improved heating in the eastern half of the well-field, particularly in the vicinity of 
the most contaminated wells at EE-9 and EE-17. As the site was heated to a higher average 
temperature, the PID readings on V-1 began to increase, and peaks above 5,000 ppmv were 
recorded in the period between January 9 and 16. 
 
January 16- January 21. De-pressurization with steam injection of 500- 1,000 lbs/hr, and 
cessation of ET-DSP heating. High PID readings continued to be detected until January 21, 
when readings dropped to below 1,000 ppmv. An estimated 2,800 lbs of VOCs were removed in 
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this pressure cycle alone. The de-pressurization cooled the upper 15 ft of the site before the 
following interim drilling event. 
 
January 20. Second interim drilling at SB-6, SB-7, SB-8, and SB-9. A steam injection screen was 
installed in SB-6. PID screening of soil core indicated the presence of zones of high VOC 
concentrations in each of the borings. The area of highest concentration in the soil adjacent to 
V-19 coincided with the location of a resin layer. The resin layer was approximately 1 ft thick 
and located 6 ft below the surface. Soil samples were selected for laboratory analysis and a 
sample of the resin material was sent for analysis. 
 
January 22. Pressurization. Steam injection rates were increased to 2,500- 3,500 lbs/hr, and 
ET-DSP heating was resumed at near maximum rates (averaging around 700 kW, with a high 
of 900 kW).  
 
January 27. The steam injection rate was decreased from 3,500 lbs/hr to 1,500 lbs/hr.  
 
January 30. The steam injection rate was decreased from around 1,500 lbs/hr to between 300 and 
1,000 lbs/hr. ET-DSP heating using the lower electrodes (in the Hawthorn) was ended. 
ET-DSP heating continued in the upper electrodes (in the surficial sand) at a rate of about 
300 kW. 
 
February 2. Six additional shallow screens (SB-10 through SB-16) for steam and air injection or 
vapor extraction were installed in the area determined to contain the layer of resin material. 
 
February 3. The steam injection rate was increased to around 1,500 lbs/hr, and maintained at 
between 1,000 and 2,000 lbs/hr until the end of operations. 
 
February 3- 17. Pressure cycles were conducted, with small peaks in mass removal rate around 
February 4, February 6, and between February 8 and 10. The estimated removal rate peaked at 
8 lbs/day during the peaks. The peaks in mass removal rate corresponded to the time when the 
soil volume in which fluid flow was previously suspected to have been blocked by resin material 
was heated.  
 
February 17. Steam injection was ceased when all monitoring and process sampling data 
indicated that a threshold of diminishing returns had been crossed, and that the cleanup criteria 
for the extracted fluids had been surpassed. 
 
February 28. Fluid extraction was ceased. 
 
March 17- 24. Additional active cooling measures were implemented. Clean water from the 
cooling tower was injected in the subsurface at approximately 30 ft below land surface and vapor 
and liquid were extracted from the extraction wells, until the subsurface had cooled sufficiently 
(below 100 °C) to allow confirmatory sampling to proceed safely. 
 
March 24- April 10. Conducted post-operational drilling and soil sampling. 
 
April 16- 17, 2003. Collected the first round of ground water samples. 
 
May 13- 14, 2003. Collected the second round of ground water samples. 
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May 20- 22, 2003. Drilled into the Hawthorn and collected soil samples. 
 
July 23- 24, 2003. Collected the final round of ground water samples. 
 
Operational data for the implementation are located in the following appendices: 
 
Appendix A Temperature Curves for each Thermocouple Location Organized by VEA 

Location 
Appendix B Laboratory Analytical Data 
Appendix C Contours of Soil and Ground Water Concentrations Before and After Area A 

Remediation 
Appendix D Data Recorded at the Individual Injection and Extraction Wells 
Appendix E Process Data for the Steam Injection and Extraction Systems 
Appendix F Chemical Mass Balance Calculations 
 
These raw data were used to produce the tables and figures referenced in the remainder of this 
section. 
 
3.2 Steam and Air Injection Rates/Totals 
 
The steam injection rates over the duration of the project are shown in Figure 12, and the 
cumulative amount of water injected as steam is shown in Figure 13 (mass balance).  
 
Steam injection rates varied between 100 and 5,000 lbs/hr during operations. The highest rates 
were achieved in November, during the stage where Area A heating was targeted, and later 
during the pressurization phases of the pressure cycling. During de-pressurization events, 
injection rates were reduced to between 250 and 1,000 lbs/hr. This was sufficient to ensure that 
the steam piping remained hot, and also prevented boiler shut-down and potential silting of 
injection wells. 
 
A total of 674,000 gallons of water was injected in the form of steam.  
 
Air injection rates were estimated to have ranged from 1 to 10 scfm per well during injection 
events, and between 25 and 100 scfm total for the well-field. At all times, the vapor extraction 
rate exceeded the air injection rate. 
 
3.3 ET-DSP Rates and Totals 
 
Figure 14 shows the power delivery of the ET-DSP system to the subsurface electrodes during 
operation. The cumulative volume of water injected at the electrodes is shown in the water 
balance chart (Figure 13). 
 
A total of 4,700 million BTU was delivered to the subsurface using ET-DSP. The volume of 
water injected at the electrodes was 1.5 million gallons. 
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3.4 Extraction Rates and Totals 
 
The liquid extraction rate for all the EE wells combined is shown in Figure 15. The temperature 
of the extracted fluids is shown in Figure 16 measured at KO-1 prior to cooling of the effluents. 
 
Before the site was heated, extraction rates typically ranged between 8 and 18 gpm. With the 
addition of more extraction wells, and heating of the water through mid-November, the 
extraction rate increased to about 30 gpm. During pressure cycling events, the extraction rate was 
varied generally between 10 and 40 gpm, with a peak extraction rate of 55 gpm. 
 
A total of 4.1 million gallons were extracted from the subsurface (Figure 13). 
 
The extracted fluids temperature began to increase significantly in late October 2002, and 
reached around 170 °F in late November. During pressure cycling, the temperature varied 
between 145 and 170 °F, with minor periods outside this range. Finally, after cessation of steam 
injection, the extracted fluids temperature dropped from 160 °F to 124 °F, as the site cooled. 
 
It should be noted that the fluid temperatures listed represent an average temperature of the fluids 
extracted. In order to maintain hydraulic control, cold ground water was constantly drawn in 
from surrounding areas and mixed with the heated fluids inside Area A. Consequently, the 
extracted fluids were colder than the observed subsurface temperatures inside the treatment area 
(these temperatures were above 200 °F; see Section 3.7). 
 
3.5 Mass Balance and Hydraulic Control 
 
The cumulative volume of water injected and extracted is shown in Figure 13. The net liquid 
extraction (black line) shows a steady increase during operations. A net total of 1.9 million 
gallons of water was extracted from the site (4.1 million gallons total extracted, 2.2 million 
gallons injected as steam and for ET-DSP electrodes). 
 
Hydraulic control was documented prior to onset of heating on October 3. Figure 17 shows the 
three water level contour maps used. The decisions are listed in Section 3.1. 
 
3.6 Energy Balance 
 
Enthalpy fluxes for injection, power delivery to ET-DSP electrodes, extracted fluids (steam 
and heated vapor and water), and net enthalpy exchange for the site are shown in Figure 18. 
Cumulative energy amounts for the same streams are shown in Figure 19. 
 
As the ET-DSP electrodes were energized to heat the uppermost Hawthorn, they delivered 
about 500 kW, and the site heated as expected. When steam injection was initiated around the 
perimeter at rates of about 3,000 lbs/hr, the total enthalpy input rose to 1,500 kW, with a peak 
rate of 2,000 kW, which is equivalent to 6.9 million BTU/hr. During the most aggressive heating 
periods between October 24 and November 14, a net power input of around 1,500 kW was 
achieved, which was sufficient to bring the subsurface temperatures to the target values rapidly. 
 
During the pressure cycling events from mid November to late January, the average net enthalpy 
rate was close to zero, supporting the assumption that most of the target volume had been heated 
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and remained at a relatively constant temperature. However, the cumulative energy balance 
calculation indicated that the average temperature of the target volume was between 90 and 
100 °C, which is less than the observed temperatures in the VEA locations V-1 through V-36. 
These data would suggest that a sub-volume of the Area A target zone had not been heated 
sufficiently, and that this volume had not been penetrated by temperature sensors.  
 
During the interim drilling conducted on January 20, 2003, this assumption was confirmed by the 
discovery of a resin layer near V-19, and observations that the soils immediately above and 
below this layer were cooler than the surrounding soils (See Section 3.11 for discussion).  
 
After additional steam injection screens became operational, steam was delivered to the cool 
areas, and the site heated to an average calculated temperature of 121 °C by February 19, 2003. 
The energy balance showed that the energy demand calculated for heating the site to above 
boiling temperatures had been delivered. 
 
After cessation of steam injection and ET-DSP on February 19, the site started to cool as hot 
fluids were still being extracted. Energy removal rates ranged between 300 and 900 kW, and the 
site initially cooled at a rate of about 1 °C per day. 
 
Active cooling in the period March 17- 24 by clean water injection reduced the temperatures 
sufficiently (below 100 °C) to allow confirmatory sampling to proceed safely. Data collection 
was minimal during this stage, and the operational data are not presented in this report. However, 
the subsurface responded with rapid cooling in the target areas, as presented in Section 3.7. 
 
3.7 Subsurface Temperatures Achieved 
 
The temperature history of each VEA location is presented in Appendix A for the entire 
operations period, and the following cool-down period. Figure 20 shows the temperature slices 
constructed for each horizontal layer from the 2-ft interval to the 38-ft interval throughout 
operation. A number of milestones in the heat-up of the site are readily apparent on the depth 
slice maps. 
 
The first heating, using ET-DSP electrodes at the base of the surficial sands, was started on 
October 4. The initial effects of this heating are seen in the spotted effect indicating a grid of 
discrete heated cylinders in the 26- 34 ft depth slices, which coalesce to form a continuous hot 
layer by October 23.  
 
The similar spotted effect apparent in the 14, 18, and 22-ft depth slices in the period from 
October 16 to November 13 likely represents the initial influence of ET-DSP heating 
electrodes (activated on October 12) located at mid depth in the surficial sand. 
 
The perimeter steam wells (SI-series) were brought on-line on October 23, with the intention of 
creating a “steam ring” effect in order to effectively contain mobilized contaminants within the 
treatment cell. The rapid development of this “ring” is apparent in the 26-ft slice in the period 
from October 23 to November 20, after which a mass of soil at this depth is close to target 
temperature. Perimeter pre-heating was judged to have been completed by November 6, as 
described in Section 3.1. This is well illustrated in the 26-ft depth slice on this date which shows 
a well developed perimeter of soil heated close to 100 °C on the south, east and west of the 
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treatment cell. The temperature scale increments used in the construction of these maps does not 
allow the northern part of the perimeter (the steam “ring”) to be seen. 
 
Pre-heating of the bottom of the treatment cell was also judged to have been completed on this 
date. The establishment of a hot “floor” to the treatment cell is particularly well seen in the 30 ft 
depth slice, which has largely reached a temperature of 100 °C across the entire treatment cell 
area at a time when the overlying layers remain relatively cooler. 
 
Figure 20 shows the site to have remained relatively cool in the near-surface areas, the 10-ft 
depth slice having only attained near boiling temperature towards the end of the last pressure 
cycling events in late January 2003. The influence on near surface heating of the late SB-series 
of shallow steam and air injection wells is apparent in the 6-ft depth slice on January 22 and 
January 29, which show an increase in temperature across the whole treatment cell compared to 
the stable temperature that had prevailed from December 4. In addition, the center of the area of 
focused shallow steam injection, towards the northeast corner of the treatment cell, shows a 
small area to have been raised to boiling temperature (marked by the small white area). 
 
A number of “hot spots” are present in the northwest corner of the treatment cell around the SI-7 
and EE-28 area. These are present from the deepest slice (38 ft) to shallower slices (6-ft slice). 
The shallow hot spot is centered on V-35 and while long-lived, shows no connection to layers 
above or below, or to potential hot wells. This anomaly may be spurious. Deep (38-ft depth slice) 
anomaly is present in V-35 and V-36. As with the shallow anomaly, these hot spots apparently 
become well established as early as October 31, at which time they have no apparent connection 
to hot spots in adjacent layers or to potential heating wells. These are also suspected to be 
spurious. 
 
The data presented in Figure 20 demonstrate in a general way that the target temperature in 
excess of 84 °C was established across the whole treatment cell at a depth of 14- 34 ft as early as 
November 6 and over the 10- 38 ft depth interval by November 27. Within this it is also clear 
that the bulk of the site (14- 34 ft bgs) was maintained at or above 100 °C for a period of at least 
70 days until the beginning of active cooling.  
 
Average temperature profiles for all of the locations inside Area A are shown on Figures 21 and 
22. Figure 21 shows a rather general rise in temperature in the subsurface, initially being 
concentrated towards the base of the surficial sands and in the Hawthorn at about 30 ft bgs. After 
November 6, pre-heating of the treatment cell was completed and more rapid heating of the mid-
depth surficial sands began. The cause of this change in heating rate at this depth is not known at 
present. Continued heating of the site during the pressure cycling phase of operations ultimately 
yielded the broad heated zone with average temperatures of above 100 °C from 14- 34 ft bgs. 
The maximum average temperature attained in the treatment cell, being about 118 °C, was 
reached on January 15 towards the end of the shallow steaming in the SB-series wells. A slight 
temperature decrease is apparent after January 29 during which time the ET-DSP heating was 
terminated. 
 
Figure 22 covers the period from the cessation of steam injection to the end of monitoring. A 
rather gradual decrease in temperature is apparent.  
 
During cool-down, the hottest locations received special attention. In particular VEA-26, which 
was hot at around the 26-ft depth slice, and was targeted for active cooling. Figure 23 shows the 
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temperature profiles in the weeks of active cooling, illustrating how the cold water caused 
cooling at a depth of 30 ft, and assisted in reducing the temperatures to below 100 °C, the target 
temperature before post-operational drilling could commence. 
 
3.8 Contaminant Removal Rates and Totals 
 
The mass removal from the subsurface can occur in several different ways: 
 
•  Removal as a vapor in the vacuum stream. This was quantified indirectly by sampling the 

vapors after cooling and condensation at sample point V-1. 
•  Removal as dissolved chemicals in the extracted water. This was sampled at the outlet of the 

clarifier at sample point L-1.  
•  Removal in a NAPL phase extracted with the water. This NAPL would separate in the 

clarifier, and accumulate in the LNAPL and DNAPL tanks. No NAPL was identified in the 
clarifier, or when water was transferred to the tanks.  

•  In -situ degradation by biological or chemical processes. In particular, hydrolysis of 
methylene chloride may be significant. 

 
It should be noted that the samples from V-1 and L-1 do not directly represent the composition 
of the extracted fluids. Because the vapor was cooled, and excess steam condensed, prior to the 
V-1 sample point, some COCs extracted as a vapor will have been condensed and been included 
in the L-1 sample stream. On the other hand, COCs leaving the subsurface in a liquid state (as 
water or NAPL pumped or entrained in air) may have been stripped out of solution in the 
vacuum header, or in KO-1, where a vacuum is applied. 
 
However, by sampling the V-1 and L-1 points, an essentially accurate account of the mass 
extracted from the pilot test area was established. 
 
3.8.1 Vapor 

Screening of V-1 vapor samples using a PID yielded data for every 2 hours of operation during 
the most intense periods (Figure 24). These data were plotted in conjunction with the measured 
non-condensable vapor flow rate, and simple calculations were used to estimate the mass flux 
into the vapor phase GAC unit. Calculation methods and assumptions are described in 
Section 2.7.3. The mass removal estimates are shown in Figure 25. 
 
The vapor phase removal was insignificant (less than 1 lb/day) during the first 5 weeks of 
operation, until November 7, 2002. The removal rate increased dramatically as the site heated, 
and peaked at over 50 lbs/hr on November 17. It was generally above 5 lbs/hr (or 100 lbs/day) 
during the second half of November, when the first two pressure cycles were conducted. 
 
In December 2002, the mass removal rate decreased to below 5 lbs/hr, with the highest rates 
occurring during de-pressurization events, and lowest rates occurring during periods of steam 
injection for pressurization. After addition of the shallow steam injection points to the operations 
strategy in late December, another large peak in the PID readings, and a similar peak in the 
calculated mass removal rate (to above 40 lbs/hr), occurred as the site was heated to a higher 
average temperature (Figure 19).  
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After this large peak, smaller periods of higher PID readings were observed as additional steam 
injection screens in the resin-impacted area were activated, and steam and air injection in these 
cooler areas led to heating and COC stripping.  
 
Figure 26 shows the last 5 weeks of the operational period in greater detail. Note that shallow 
steam and air injection screens became operational on February 3. Within 1 day the mass 
removal began to increase, and three distinct peaks in the PID readings were observed. These 
probably corresponded to heating and extraction from areas that had not previously been heated 
sufficiently.  
 
After February 18, when the site reached its maximum average temperature, the PID readings 
declined steadily with only minor increases over short periods. Several pressure cycles were 
conducted, without producing a significant response in the mass removal rate. This was 
interpreted to indicate that very little COC mass remained in the target treatment volume. 
 
The analytical data from the V-1 samples are shown in Figure 27. The data are much more sparse 
than the PID screening data, but confirms that high concentrations of TCE and toluene were 
extracted at times of high PID readings. The maximum concentrations of TCE (280,000 parts per 
billion by volume [ppbv]), methylene chloride (61,000 ppbv), and toluene (240,000 ppbv) 
occurred on November 29, 2003 during the third de-pressurization phase, where a large spike in 
the V-1 PID readings was seen (Figure 24). 
 
Near the completion of the remediation period, the V-1 concentrations decreased to below 
4,500 ppbv for all analytes. 
 
Mass estimates for recovered COCs are provided in Section 3.8.4. 
 
3.8.2 Water 

Sampling of the water stream was much less frequent than of the vapor stream. This was because 
of the more complex procedures involved and the less ambitious data objectives for the water 
samples.  
 
The PID screening data for the process water samples are shown in Figure 28. It is noteworthy 
that the L-1 PID results show a trend different from the V-1 data.  
 
L-1 samples were relatively high at the onset of extraction (400- 800 ppmv), but had decreased to 
relatively low values (less than 200 ppmv) before the site had been heated to target temperature.  
 
The peaks in L-1 PID readings were less strongly developed during peak mass removal times 
(when V-1 readings were high). The peak concentrations were much less marked during the first 
period of vapor phase removal in mid November. Also, a spike in the water concentrations 
occurred in mid December, a period where the V-1 PID readings remained at modest levels. This 
may have been due to extraction of NAPL and water saturated with COCs from some of the 
extraction wells. However, the available data are not sufficient to make such claims. 
 
During the last two periods of substantial mass removal in the vapor phase (January 8- 20 and 
February 4- 12), the L-1 concentrations apparently also peaked. 
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The analytical data from the L-1 samples are shown in Figure 29. These data show high 
concentrations of COCs from the onset of extraction, with the TCE concentration reaching a 
maximum after 10 days (44,000 milligrams per liter [mg/L] on October 10). The COC 
concentrations then declined until November 7, after which an increase occurred at the time of 
the first large vapor phase removal events. After the two first pressure cycles, L-1 COC 
concentrations decreased by one to two orders of magnitude (to less than 100 mg/L). Two spikes 
in the concentrations were seen during the following pressure cycling and shallow heating 
events, until the very last samples from February 24. The last sample showed less than 13 mg/L 
for all four COCs. 
 
Mass estimates based on the water data are presented in Section 3.8.4. 
 
3.8.3 NAPL Volume 

At this site, there are three potential mechanisms by which NAPL could occur in the treatment 
system. These are: 
 
1. NAPL extracted from the subsurface as a liquid. 
2. NAPL formed as condensate when extracted vapors are cooled. 
3. NAPL generated from the vapor phase GAC unit during regeneration. 
 
Only minor amounts of NAPL were directly observed (representing the first two sources) in the 
pipes and sampling ports. Therefore, it is interpreted that the NAPL that accumulated in the tanks 
was predominantly generated by the third mechanism, and that it represented COCs that were 
removed in the vapor phase, passing sampling point V-1, and being adsorbed in the vapor phase 
GAC system. 
 
Figure 30 shows example photographs of the NAPL generated during GAC regeneration. The 
upper picture shows two samples collected at different times during the regeneration cycle. The 
sinking DNAPL was recovered less than 1 hour after GAC regeneration, therefore it likely 
represents the most volatile COCs such as methylene chloride and TCE. The second sample, of a 
floating LNAPL, was recovered near the end of a regeneration cycle (after 5 hours out of a total 
of 6), and likely contains larger fractions of toluene, which has a higher boiling point than the 
chlorinated COCs, and a specific gravity of less than 1.0.  
 
The second picture in Figure 30 shows NAPL droplets that neither sink nor float. This sample 
was collected after approximately 2.5 hours of regeneration, and most likely represented a time 
where both chlorinated solvents and toluene were being condensed. The mixed NAPL has a 
specific gravity of close to 1.0. 
 
There were two shipments of NAPL hazardous waste. The first shipment contained 
approximately 100 gallons of pure NAPL. The second shipment was approximately 200 gallons 
(4 drums with approximately 50 gallons in each drum), which was a mixture of NAPL saturated 
water and NAPL. The minimum NAPL volume in the second shipment was estimated to be 
50 gallons. This is based on the NAPL at the bottom of the drums. However, there could have 
been up to 100 gallons of pure NAPL in the four drums. Some of the NAPL was on the bottom 
of the tanks but much of it existed as an emulsion. It was very difficult to get an exact figure of 
pure NAPL on the second shipment because this material was obtained from the bottom of the 
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separation tank and the process of getting it from the tanks to the drums emulsified the NAPL. 
The resulting total NAPL estimate is between 150 and 200 gallons. 
 
3.8.4 Total Mass Estimates 

There are a limited number of sinks for the chemicals that were extracted from the subsurface 
(Figure 31). Calculation methods are described in Section 2.7.3. The mass estimates are listed in 
Table 4. The cumulative mass removal curves for each of the streams are shown in the following 
figures: 
 
Figure 24 Estimated Total Mass Flow Into the Vapor Treatment System, Based on V-1 PID 

Readings 
Figure 32 Estimated Cumulative COC Mass Removal in Non-Condensable Gases Gased on 

V-1 Laboratory Data 
Figure 33 Estimated Total Mass Flow Into the Vapor Polisher, Based on V-2 PID Readings 
Figure 34  Estimated Cumulative COC Mass Removal in Non-Condensable Gases Exiting the 

Primary Vapor GAC Unit, Based on V-2 Laboratory Data 
Figure 35 Estimated Total Emissions in Vapors, Based on V-3 PID Readings 
Figure 36 Estimated Cumulative COC Mass Removal in Non-Condensable Gases Exiting the 

Polisher GAC, Based on V-3 Laboratory Data 
Figure 37 Mass Estimates for Individual Chemicals Entering the Water Treatment System 
Figure 38 Mass Estimates for Individual Chemicals Discharged With the Treated Water  
 
Estimates for total COC mass removal from the subsurface are as follows: 
 
1. Accumulation in the NAPL tanks. This was evaluated by volume measurements after 

separation (estimated total of 150 to 200 gallons) using the density of the NAPL 
(1.2 kilograms per liter). A total mass of contaminants of about 2,000 lbs was estimated. 
Samples were too scarce to break down this mass into different COC masses. A rough 
comparison can be made to the estimated mass that entered the primary vapor GAC unit, 
minus the amount that exited, based on PID screening results. This estimate is about 
8,540 lbs, which is probably a high estimate. Based on the analytical data on V-1 samples, 
an estimated total of 2,500 lbs of total VOC entered the GAC system. This number agrees 
well with the NAPL estimate, assuming that the NAPL did not contain substantial amounts 
of TPH. 

2. Trapping in the spent liquid phase carbon. This is estimated by the amount of spent carbon, 
using appropriate trapping capacity numbers for the type of GAC and contaminants 
(2 percent assumed due to relatively high iron concentrations and GAC replacement before 
breakthrough occurred in the polishers). The resulting mass estimate was 420 lbs. This can 
be compared to the estimate of COC mass entering the GAC vessels based on analytical 
results for sample points L-1 (prior to installation of the air stripper) and sampling point L-2 
(after installation of the air stripper). These data indicates a total of 206 lbs of VOCs, and 
49 lbs of TPH. 

3. Trapping in the spent vapor phase carbon (vapor polisher). This is estimated by the amount 
of spent carbon, using appropriate trapping capacity numbers for the type of GAC and 
contaminants (4 percent assumed due to significant loading of the carbon, as evidenced by 
breakthrough). The resulting estimate of 440 lbs can be compared to the estimate of COC 
mass entering the polisher vapor GAC vessel, based on PID screening data and analytical 
results for sample point V-2. This estimate is about 960 lbs entering the polisher, and 
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360 lbs exiting (see below). The estimate for the mass trapped in the vapor GAC therefore is 
600 lbs, based on the PID data.  

4. Emission to atmosphere, based on analytical results and PID screening data monitored at 
sample point V-3. The resulting estimate is 360 lbs. 

5. Discharge with treated water, based on analytical data from point L-6 (prior to installation of 
the air stripper) and sampling point L-7 (after installation of the air stripper). The resulting 
estimate is 1.9 lbs. 

 
Table 4 contains total mass estimates for the removal: 
 
• High estimate based on the V-1 PID data and liquid phase GAC usage: 9,920 lbs. 
• Low estimate based on NAPL volume, GAC usage, discharges, and emissions: 3,880 lbs. 
 
As discussed in Section 4.4, these lower and upper mass estimates agree well with the estimated 
initial mass in the ground (5,300 lbs). 
 
For individual COCs, the following mass estimates were made: 
 
1. V-1 vapor stream: The total VOC mass estimate is 2,300 lbs, dominated by TCE (1,190 lbs), 

toluene (680 lbs), and methylene chloride (230 lbs). The TPH mass in this stream could not 
be evaluated, but TPH may have been present in substantial concentrations. This would help 
explain the discrepancy between the V-1 PID mass estimates (9,500 lbs total) and the VOC 
mass estimated from the analytical data (2,500 lbs). 

2. Liquid stream before GAC: The total VOC mass estimate is 206 lbs, dominated by TCE 
(92 lbs), toluene (32 lbs), and methylene chloride (57 lbs). The TPH mass in this stream was 
estimated at 49 lbs.  

3. V-2 vapor stream: This represents COC that entered the polisher vapor GAC unit. A total 
mass of 230 lbs of VOCs was estimated, dominated by TCE (111 lbs), and methylene 
chloride (82 lbs). 

4. V-3 vapor stream: This represents emitted vapors. The total VOC mass estimate is 1.9 lbs, 
dominated by methylene chloride (1.5 lbs). Small amounts of other VOCs were detected 
(less than 0.4 lbs total). 

 
Using the analytical data on VOCs from sample locations V-12 and L-1, the following mass 
estimates for recovery were made: 
 
• TCE:  1,283 lbs 
• Toluene: 709 lbs 
• Methylene chloride: 289 lbs 
• Cis-1,2-DCE: 139 lbs 
• TVOC: 2,500 lbs 
 
Available data are insufficient to allow TPH mass to be estimated in the vapor streams. The 
recovered masses are compared to the initial mass estimate for Area A in Section 4.4. 
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3.9 Vapor and Water Treatment Performance and Emissions 
 
3.9.1 Air Treatment and Emissions 

All non-condensable vapors were treated by vapor phase GAC (Figure 11). Total mass fluxes 
into the GAC units and emissions to the atmosphere were described and estimated in 
Section 3.8.4. Figure 39 shows the PID screening results for the inlet (V-1), between the primary 
and secondary units (V-2), and at the emission point (V-3). 
 
Based on the PID screening data at location V-1, a total mass of 9,500 lbs of chemicals entered 
the vapor treatment system. Based on data from V-3, an estimated 360 lbs of chemicals were 
emitted. The resulting estimated treatment efficacy for the vapor treatment system is 
96.1 percent. More than half of the mass emitted to the atmosphere was emitted between 
January 9 and 20, 2003, at a time of very high PID readings on V-1 samples. During this period, 
an estimated 3,000 lbs of chemicals entered the vapor treatment system, and an estimated 200 lbs 
was emitted. The vapor system was apparently overloaded, and the removal efficacy was only 
93.3 percent.  
 
During the rest of operations, the emission was estimated at about 160 lbs, while 6,200 lbs 
entered the vapor treatment system. This gives a treatment efficiency of 97.4 percent. 
 
The vapor treatment efficiency and emissions were also monitored using grab samples from 
locations V-1 (Figure 27), V-2 (Figure 40), and at the emission point V-3 (Figure 41).  
 
The maximum detected concentrations in the emitted vapors were from November 29, where 
TCE peaked at 11,000 ppbv, methylene chloride was 10,000 ppbv, and cis-1,2-DCE was 
1,400 ppbv. As was observed in the PID data, the high V-2 and V-3 concentrations were 
recorded at times where V-1 concentrations were high, and where the vapor system probably was 
partially overwhelmed by the mass flux. 
 
It is apparent from the data shown that substantial chemical mass was emitted at times of very 
high VOC removal from the subsurface. The estimate based on PID screening data is 360 lbs. 
The estimate based on V-3 laboratory data is 156 lbs of VOC. The emissions could have been 
lowered by using the following methods: 
 
1. Less aggressive extraction, slowing down the de-pressurization events to spread out the peak 

mass removal periods. This would lead to lower concentrations at V-1. 
2. Use of a larger primary vapor GAC unit that can adsorb more chemicals per cycle. 
3. Use of more than two primary GAC vessels, allowing for a shorter adsorption time per 

vessel between regeneration cycles. 
4. Increasing the capacity of the vapor polisher, or replacing the carbon more often. 
 
In conclusion, 150 to 360 lbs of contaminants were estimated to have been emitted to the 
atmosphere. This mass could have been significantly lowered by adjusting the design parameters 
and the size of the vapor treatment system. This is discussed in Section 4.0. 
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3.9.2 Water Treatment and Discharge 

All extracted water was treated by air stripping and vapor phase GAC filtration (Figure 3-8). 
Total mass fluxes into the water treatment GAC units and discharged to the STAR Center 
treatment facility were described and estimated in Section 3.8.4. The mass flux into the air 
stripper was not specifically addressed, but can be estimated based on L-1 sample results.  
 
Figure 29 shows the PID screening results for the inlet water samples (L-1). The sampling results 
from locations between the air stripper and the GAC system (L-2), between the primary and 
secondary units (L-3), between the secondary and tertiary units (L-4), at the outlet of the tertiary 
GAC unit (L-5), at the outlet of the water holding tank (L-6), and at the discharge location (L-7) 
are shown in Figure 42. 
 
The analytical results for the discharged water (L-6 and L-7 samples) are presented in Figure 43. 
Only those chemicals with values exceeding 1 µg/L are shown. The concentrations of TCE and 
toluene were below this value in all the samples. 
 
Methylene chloride concentrations in the discharged water were significant, with a peak 
concentration of 380 µg/L on November 7, 2002. This sample showed that the maximum 
allowed total toxic organics concentration of 140 µg/L was exceeded. Methylene chloride 
apparently was not effectively removed by the GAC system. In consequence, an air stripper was 
added in front of the liquid phase GAC units on November 12, 2002. The stripper removes most 
of the volatile chemicals from the water, and the off-gas is treated in the vapor phase GAC 
system. Also, the charcoal in all three liquid phase GAC vessels was replaced. This resulted in 
much lower methylene chloride concentrations in the discharge. Another event with significant 
discharge concentrations (140 µg/L methylene chloride) occurred on December 12. However, 
this appeared to be a single event. 
 
Based on the analytical data, total masses of the COCs discharged in the treated water were as 
follows: 
 
•  TCE:  0.003 lbs 
•  Toluene: 0.01 lbs 
•  Methylene chloride: 1.5 lbs 
•  Cis-1,2-DCE: 0.05 lbs 
•  FL-PRO: < 0.1 lbs 
 
The total mass estimate for the discharged water for all detected contaminants is 1.9 lbs. 
 
3.10 Interim Sampling 
 
3.10.1 Perimeter Monitoring Wells 

The analytical data from ground water samples from the eight monitoring wells (0560 through 
0567) are shown in Figure 44. The samples from wells 0561 and 0565 were below detection 
limits for all COCs, and are not shown. Generally, all concentrations remained below 100 µg/L 
throughout the project, well below the remediation goal for the COCs.  
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However, temporary increases were observed in four of the eight wells (0560, 0662, 0564, and 
0566). These increases were relatively short-term, and likely caused by small amounts of COCs 
present outside the perimeter of Area A. The steam injected around the perimeter could have led 
to dissolution, desorption, or displacement of small amounts of chemicals towards the 
monitoring wells. However, this was part of the designed remedy, and did not represent a 
problem since the concentrations remained low. Because there was a net extraction of water from 
the site as a consequence of maintaining hydraulic control, it is also possible that the chemicals 
measured in the outside monitoring wells were present in the ground water that was drawn 
toward Area A. In any case, the observed concentrations were within acceptable limits. 
 
3.10.2 Extraction Wells 

Figure 45 shows the PID screening results for the water samples collected at each well-head 
during operation. These data were used to screen the water for VOC concentrations without the 
additional expense associated with laboratory analysis.  
 
The three wells nearest the proposed hot-spot area on the east side of Area A (EE-6, 9, and 17) 
had the highest readings, with both EE-9 and EE-17 exceeding the range on the PID instrument 
(10,000 ppmv). After December 2, all readings decreased to below 700 ppmv for the rest of 
operations. For the last round of samples collected on February 21, 2003, all values were below 
25 ppmv, indicating that very little VOC was being extracted in the water from all the wells. 
 
The analytical data from the extraction wells are presented in Appendix B. Graphs were made for 
those wells with more than one or two sample rounds (VOCs in Figure 46, TPH in Figure 47). 
 
Concentrations of COCs varied between the wells, with the highest concentrations detected in 
EE-17 (13,000 µg/L TCE) and EE-2 (11,000 µg/L vinyl chloride). Overall, several wells 
underwent large increases in COC concentrations between November and January, while all 
wells ended with low concentrations at the last two sampling rounds. These data were taken as 
indicators that the ground water lying within Area A was actually completely remediated. 
 
TPH values were all below 8 mg/L, with EE-17 having the highest concentration of 7.4 mg/L on 
November 22, as the first depressurization cycle was nearing its completion. This was a time of 
very high mass removal rates. Some wells showed a temporary increase in TPH, typically to 
values between 1 and 5 mg/L. At the time of the last sample round, all concentrations were 
below 2 mg/L. 
 
3.10.3 Drilling and Soil Sampling 

In order to examine the progress of the remediation, soil samples were collected in two rounds 
(drilling locations are shown in Figure 48): 
 
•  December 22, 2002: Five holes drilled to approximately 15 ft (SB-1 through SB-5). 

Injection screens were installed in SB1, SB-2, and SB-4. The other two holes (SB-3 and 
SB-5) were simply grouted. PID screening results are shown in Table 5. Analytical results 
are shown in Table 6. PID screening results are shown in Figure 49. 

• January 20, 2003: Four additional holes drilled to approximately 15 ft (SB-6 through SB-9). 
An injection screen was installed in SB-6. SB-7, SB-8, and SB-9 were grouted. PID 
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screening results are shown in Table 5. Analytical results are shown in Table 7. PID 
screening results are shown in Figure 50. 

 
The samples from December 22, 2002, showed several high PID screening results (Figure 49), 
and the samples collected confirmed that COC soil concentrations exceeded the cleanup levels in 
a total of three samples. These samples were from boreholes SB-1 (depth of 6- 7 ft), SB-2 (depth 
of 8- 8.5 ft), and SB-4 (depth of 8.5- 10.5 ft). The COCs that exceeded cleanup levels were TCE 
and toluene. 
 
The samples from January 20, 2003, were much cleaner, except for SB-6 (Figure 50). PID 
screening results as high as 4,620 ppmv were recorded, and the selected samples from 
the12.5- 13.5 ft depth exceeded the cleanup levels (TCE 100,000 µg/kg, toluene 38,000 µg/kg). 
All other samples were below the cleanup criteria. The implications of these findings are 
discussed in Section 3.11.4. 
 
The analytical data for the resin sample collected on the east side of Area A are shown in 
Table 8.  
 
3.11 Adjustments and Modifications 
 
Overall, the design was implemented with only minor modifications. These are discussed below. 
 
3.11.1 Downhole Pumps and Slurping 

The downhole pumps worked well during the first 3 to 4 weeks of extraction, pumping between 
0.1 and 3 gpm per well. The extracted liquids were relatively clean, with little or no gas 
entrained.  
 
As the subsurface was heated and steam began to break through to the extraction wells, several 
pumps ran dry temporarily, which would have led to pump over-heating and failure to extract 
water if left unchecked. In recognition of the potential demands on operator time for pump 
controls and maintenance, a decision was made to use a different method for extracting water.  
 
A liquid entrainment system was designed and tested on well EE-18. A sketch of the design is 
shown in Figure 51. This method worked effectively at extracting liquid at rates of 
approximately 1 to 3 gpm, with a vapor stream of between 1 and 5 scfm per well. During the 
month of December, all EE wells were converted to liquid entrainment. In half of the wells, the 
pump stator was left in place and used as the liquid entrainment tube.  
 
With these modifications, all the fluids extracted from the subsurface were conveyed to the 
treatment system in the main 6-inch vacuum line, and entered KO-1. The liquids were removed 
from the vapor stream in KO-1, and pumped through the liquid heat exchanger. This change was 
implemented in a few hours, with minimal operations down-time. 
 
3.11.2 Air Stripper Added 

When high concentrations of methylene chloride were initially detected in the discharged water 
in the first half of November, a decision was made to install an air stripper in front of the liquid 
phase GAC unit. The packed tower air stripper (4 trays) was sized for 50 gpm water treatment, 
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and used between 300 and 400 scfm of atmospheric air. The air was known to carry volatile 
contaminants, and was therefore routed to the vapor phase GAC of the treatment system.  
 
Based on the analytical results for water samples at locations L-1 (inlet) and L-2 (outlet), the air 
stripper was found to be less effective than expected. A four-tray air stripper was expected to be 
capable of at least 99 percent contaminant reduction. However, as an average for those 
compounds that were found in the L-1 samples, the efficiency was around 73 percent during the 
first week of its operation (Table 9). This table uses all the data that are available for 
simultaneous L-1 and L-2 samples after the air stripper was installed. 
 
Despite the relatively poor efficiency of the air stripper, the system was capable of reducing the 
load to the liquid GAC system by about 73 percent, which prevented the discharge limits from 
being exceeded on other occasions. 
 
A discussion of potential system improvements is located in Section 4.5. 
 
3.11.3 GAC System Upgrade 

After installation of the air stripper, the additional air flow to the vapor phase GAC system 
resulted in small air leaks, which were repaired during operation. Because the leaks persisted (air 
leaks occurred at times where the system was shifting from adsorption to steam regeneration 
modes, exacerbated by the positive pressure exerted due to the higher air flow rates) and it was 
decided that the vapor phase GAC unit could not be modified to accommodate the higher flow 
rates without significant breakthrough of COCs to the polisher, it was decided to route the air 
stripper off-gas to a separate 4,000 lbs GAC unit (GAC 4). This modification eliminated the 
leaks. 
 
3.11.4 Resin Area—Additional Wells 

On January 20, during the second interim drilling at SB-6, SB-7, SB-8, and SB-9, the PID 
screening indicated zones of high VOC concentrations in SB-6 (Figure 50). Soil analysis 
confirmed that high concentrations of TCE and toluene were present at this location. The areas of 
high concentration in the soil around location V-19 coincided with the location of a resin layer. 
The resin layer was observed visually during drilling, and was approximately 1 ft thick and 
located 6 ft below the surface.  
 
Results of the analysis of a sample of the resin material are shown in Table 8. 
 
After the discovery of the resin layer and the recognition of potential impact on the effectiveness 
of the site remediation, Stoller approved a change order for additional operations time. On 
February 2, six additional shallow screens for steam and air injection or vapor extraction were 
installed. These screens were installed in boreholes SB-11 through 16 (there is no SB-10; the 
number was omitted in the sequence). The layout is shown in Figure 48.  
 
The additional wells were used to deliver steam and air to the areas that apparently had been 
stagnant, and which had therefore resisted remediation. This led to an increase in the mass flux 
from the subsurface, and the concentrations of COCs in the nearby extraction wells appeared to 
decrease, based on PID screening results as well as analytical data (Section 3.10.2). 
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During cool-down, air was injected into the shallow screens in order to enhance volatilization, 
and prevent COCs from condensing in the subsurface. This flushing was also performed in order 
to deliver oxygen to the zones where aerobic biodegradation was believed to be desirable 
following the thermal treatment. More discussion of this approach is found in Section 4.3. 
 
3.11.5 NAPL Separation Tank 

A 20,000 gallon NAPL separation tank was added to the treatment system during the operations 
phase. The tank was added because the original gravity separator used to separate the NAPL-
water mixture that resulted when the vapor phase carbon was regenerated with steam was too 
small. The gravity separator did not have enough residence time to allow the NAPL to separate 
from the water. After the separation tank was added, gravity separator was bypassed and the 
NAPL-water mixture from the regeneration process was sent directly to the NAPL separation 
tank. Once the NAPL-water mixture separated, the water in the NAPL separation tank was 
treated with the liquid phase carbon and the NAPL was sent to the NAPL storage tanks. 
 
3.12 Pre- and Post-Operational Soil and Ground Water Sampling Results 
 
3.12.1 Soil Samples 

Systematic soil sampling within the area of the treatment cell was conducted prior to operation 
using core recovered and logged during the drilling of borings for VEAs (designated S-137 
through S-172) installed over the period from September 26, 2001, to October 11, 2001. The 
contaminant distribution is discussed in Section 1.2.3, while the methodology employed in 
collection of soil samples is discussed in Section 2.8.1. NAPL remediation goals for soil are 
listed in Table 10. Analysis of soil samples indicated that NAPL remediation goals were only 
exceeded in a limited number of borings. These are summarized in Table 2. The most significant 
concentration was present in boring S-144 (V-19) in which TCE exceeded the remediation target 
over a depth interval from 5- 15 ft bgs, methylene chloride from 10- 15 ft bgs and toluene from 
15- 20 ft bgs. Significant soil concentrations of TCE were also present in boring S-142 (V-31) 
from 10- 15 and 20- 30 ft bgs, while toluene was present in excess of remediation goals from 
10- 20 ft in boring S-149 (V-14). 
 
Post-operation soil sampling was carried out in the 36 confirmatory borings (S-137 to S-172), 
which were drilled and sampled between March 24 and April 10, 2003. A first sample round was 
collected on April 16- 17, 2003, representing ground water from the surficial sands. All post-
operational soil contaminant concentrations were substantially below NAPL remediation goals 
(Table 10). Chlorinated VOC concentrations nowhere exceed 1 percent of remediation goals, 
while toluene and FL-PRO nowhere exceeded 20 percent of remediation goals. 
 
Plots of pre- and post-treatment soil concentrations, showing the maximum concentration 
recorded within the treatment cell in individual borings, are presented in Appendix C. These 
plots were constructed using 2-D kriging in Surfer .  
 
Large reductions in soil concentration of cis-1,2-DCE, methylene chloride, and TCE are apparent 
(Figures C-1, C-2, and C-4). In the case of toluene, while an overall large reduction in soil 
concentration is apparent in areas of highest pre-treatment concentration, an apparent increase in 
soil concentration occurred in the eastern portion of the treatment cell (Figure C-3). While this is 
probably in part an effect of the kriging process used to construct the plots, a slight increase 
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(from < 2.0 µg/kg to 11- 13 µg/kg) is apparent close to the edge of the treatment cell, adjacent to 
borings CS-51 and CS-63.  
 
Trends in the pre- and post-treatment plots of FL-PRO (Figure C-5) are strongly masked by the 
effect of higher near-surface concentrations. This may reflect contamination of near-surface 
(< 5 ft bgs) samples by material from the asphalt vapor cap. In the pre-treatment condition, soil 
concentrations were generally in the 10- 15,000 µg/kg range at depths greater than 10 ft across 
the entire treatment cell. The order of magnitude higher concentrations apparent in Figure C-5 
are present only at shallow depth. A similar masking effect is also present in the post-treatment 
plot. In this, while there has been an overall reduction in maximum concentration at any sample 
point within the treatment cell, the plot is strongly influenced by high concentrations (remaining 
below remediation goals) at depths of 5 ft or less (Table 10). Examination of soil concentrations 
at greater depth indicates the bulk of the treatment cell to have been reduced to non-detect levels. 
However, a north-northeast-trending zone of persistently higher and locally increased 
concentrations (Tables 2, 10, and Figure C-5) extends across the eastern part of the treatment cell 
at all depths and is apparently connected to a zone of higher concentration lying to the east of the 
treatment cell. 
 
In conclusion, all soil samples were well below the target cleanup levels listed in Table 1. For the 
VOCs, concentrations were several orders of magnitude below, and for the worst sample, the 
TPH value was 20 percent of the target concentration. 
 
3.12.2 Ground Water Samples 

Long-term ground water sampling within the area of the treatment cell had been conducted in 
wells 0502, 0503, DRW5, M26S, M26D, and RW08 over the period from 1991 to 2001. In 
April 2001, analysis of ground water samples indicated that the most significant concentrations 
of the principal COCs were present in wells DRW5 and RW08, lying in the north and the 
southeast parts of the treatment cell (Table 3). A secondary area of high dissolved-phase 
methylene chloride was detected in well 0502, lying in the southwest part of the treatment cell 
(Table 3). This distribution of relative COC concentrations was essentially constant over the 
period of monitoring, although fluctuations in concentration were observed (Figure 52 and 
Table 3). 
 
Post-operation ground water sampling was carried out in the 24 confirmatory wells (CS-01 to 
CS-16 and 0560-0567). A first sample round was collected on April 16- 17, 2003, representing 
ground water from the surficial sands. Second and third sampling rounds were collected on 
May 13- 14 and July 23- 24, 2003, respectively. The results of these analyses are summarized in 
Table 11. All confirmatory ground water samples were below target concentrations, typically 
being < 1 percent of target NAPL remediation levels and nowhere exceeding 20 percent of target 
levels (Table 11). Ground water concentrations for the principal COCs are also below maximum 
contaminant levels (MCLs) in most of the confirmatory wells. The only wells in which COC 
concentrations exceeded MCLs in the most recent (third) sample round were: 
 
• CS-01 (108 percent of DCE MCL and 400 percent of TCE MCL). 
• CS-02 (267 percent of TCE MCL). 
• CS-03 (220 percent of methylene chloride MCL). 
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•  CS-06 (240 percent of methylene chloride MCL and 120 percent of TCE MCL). 
•  CS-16 (227 percent of TCE MCL). 
 
Only a single well (CS-07, with 190 percent of the FL-PRO MCL) exceeds the TPH MCL, 
although it remains below the target concentration. 
 
Plots of pre- and post-treatment ground water concentrations, showing the maximum 
concentration recorded within the treatment cell in individual wells, are presented in 
Appendix C. The pre-treatment plots present only the measured concentrations at the time of the 
most recent sampling event because the small number of data points available preclude the 
construction of meaningful contours. Post-treatment plots are contoured using 2-D kriging in 
Surfer .  
 
Large reductions in ground water concentration are apparent for all COCs (Table 11, and 
Figures C-6, C-7, C-8, and C-9), with some areas of peak pre-treatment concentration being 
reduced to near non-detect levels. FL-PRO was not analyzed for in pre-treatment samples and 
hence a pre-treatment plot cannot be presented. Minor, but distinct rebound of ground water 
concentrations (still below the remediation goals and close to the MCLs) is apparent in wells 
CS-01, CS-02, and CS-03 for cis-1,2-DCE and TCE (Figures C-6 and C-9), CS-03 for methylene 
chloride, and CS-03, CS-07, CS-08, CS-10, and CS-12 for FL-PRO. These minor rebounds in 
concentration of DCE and TCE may be the product of migration of COCs into the treatment cell 
from surrounding, untreated areas, as they generally correspond to areas within the treatment cell 
where post-treatment soil concentrations are very low. The relatively high soil concentration of 
DCE at boring CS-69 may indicate the presence of such a source area.  
 
In conclusion, while the post-operational data show variability, all concentrations were well 
below the target levels listed in Table 3, and all water samples were less than four times the 
drinking water standard (MCL).  
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4.0 Discussion and Lessons Learned 

4.1 Discussions of Remedial Objectives—Soil and Ground Water 
 
All post-operational samples showed concentrations below the remediation goals listed in 
Table 3. No samples of either soil or ground water contained COC concentrations that exceeded 
the goals; indeed all COC concentrations were substantially lower than the remediation goals. 
The remedial action is therefore considered successful. 
 
The maximum detected concentrations in the soil samples from inside Area A were: 
 
• TCE:  110 µg/kg (criterion is 20,400 µg/kg) 
• Toluene: 420 µg/kg (criterion is 15,000 µg/kg) 
• Methylene chloride: 8.2 µg/kg (criterion is 227,000 µg/kg) 
• Cis-1,2-DCE: 120 µg/kg (criterion is 71,000 µg/kg) 
• FL-PRO: 550,000 µg/kg (criterion is 2,500,000 µg/kg) 
 
The maximum detected concentrations in ground water samples from inside Area A were: 
 
• TCE:  29 µg/L (criterion is 11,000 µg/L) 
• Toluene: 38 µg/L (criterion is 5,500 µg/L) 
• Methylene chloride: 13 µg/L (criterion is 20,000 µg/L) 
• Cis-1,2-DCE: 76 µg/L (criterion is 50,000 µg/L) 
• FL-PRO: 9,500 µg/L (criterion is 50,000 µg/L) 
 
Because the data show that the soil and ground water concentrations for the COCs are much 
lower than the remediation goals, it is prudent to compare the post-operational data with the 
criteria for complete site restoration. As described in Section 3.12, 182 of 192 analytical results 
for individual VOCs in ground water samples were below MCLs. The only samples that 
exceeded MCL were the following: 
 
April 16- 17: PIN15-CS-05 had 13 µg/L methylene chloride (MCL = 5 µg/L). The other COCs 

were below MCL. 
 
May13- 14: PIN15-CS-16 had 29 µg/L TCE (MCL = 3 µg/L) and PIN15-CS-06 had 150 µg/L 

methylene chloride. The other COCs were below MCL. 
 
July 23- 24. PIN-CS-01 had 76 µg/L DCE (MCL = 70 µg/L), PIN15-CS-01 had 12 µg/L TCE, 

PIN-CS-02 had 8 µg/L TCE, PIN15-CS-06 had 3.6 µg/L TCE, PIN15-CS-16 had 
6.8 µg/L TCE, PIN15-CS-03 had 11 µg/L methylene chloride, and PIN15-CS-06 
had 12 µg/L methylene chloride. All other COCs were below MCL. 

 
Overall, 42 of 48 (88 percent) of the ground water samples collected were below MCL for all 
COCs. 
 



Discussion and Lessons Learned Document Number N0065200 
 

 
Northeast Site Area A NAPL Remediation Final Report  DOE/Grand Junction Office 
Page 58  September 2003 

4.2 Heating Approach 
 
In the objectives, the criteria for heating were spelled out as follows: 
 
“The remediation system for Area A shall operate for a minimum of 15 weeks. During the 
15-week period, a minimum operating temperature of 84 °C shall be maintained at all times after 
it is initially reached. Operating temperatures of 111 °C to 118 °C in the Hawthorn and areas 
within the upper sands are anticipated for both Areas A and B.” 
 
The combination of steam injection and ET-DSP for heating both the permeable and less 
permeable layers and zones worked very well at this site. The Hawthorn clay was heated 
effectively by the DEs located in SE and DE boreholes. This “bottom up” heating approach 
provided an effective barrier to the potential downward movement of contaminants, as evidenced 
by the analytical data collected from the Hawthorn. The saturated portion of the upper sand layer 
was heated uniformly by a combination of steam injection using the SI and SE wells, and the 
upper ET-DSP electrodes located in the SE wells. The “outside in” heating approach using the 
perimeter steam injectors provided an effective barrier to potential lateral contaminant migration, 
as demonstrated by the analytical data from the eight monitoring wells located just outside the 
remediation area. 
 
Overall, the target temperatures were achieved in mid November for the depths from 10 ft to 
34 ft below grade. The upper two temperature monitoring intervals (2 and 6 ft) took longer to 
heat, due to the absence of steam or electrical current flow at those depths, and due to surface 
cooling by conduction. The 6-ft interval was heated to between 80 and 90 °C in January, whereas 
the 2-ft interval (basically representing the temperature immediately underlying the vapor cap) 
never reached the 84 °C target temperature, except in areas where shallow steam injection 
screens were installed. However, interim sampling indicated that treatment effectiveness had 
been acceptable at the upper depths. This was supported by a concentrated effort of flushing the 
unsaturated zone with vapors throughout operations, including the cool-down period, where air 
was injected in order to minimize the risk of leftover contaminants to cool and condense near the 
surface. 
 
The monitoring data from the outside monitoring wells indicated that some heating occurred 
outside of Area A, as per the design. Sampling of the ground water showed that the dissolved 
COC concentrations remained well below the remedial goals. The mass balance data showed that 
hydraulic control was maintained throughout operation, and that ground water migrated into 
Area A. Overall, the data show that spreading of chemicals did not occur. 
 
4.3 Remedial Mechanisms—Optimization of Remedy 
 
This section discusses the remedial mechanisms based on the entire data set from operations. It is 
believed that the lessons learned will impact the design for Area B, as well as other sites with 
similar hydrogeological conditions. 
 
4.3.1 Vaporization—Pressure Cycling 

Chemical mass balance calculations clearly indicate that more than 90 percent of the VOC mass 
removed from the subsurface went into the effluent treatment system as a vapor. When steam 
began to reach the extraction wells, and the site approached the target temperatures in mid 
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November, the vapor phase concentrations increased by more than 100-fold. During the same 
time, the COC concentrations in the extracted ground water increased by less than a factor of 10 
(Figure 29), and no measurable NAPL was collected as a liquid from the wells. 
 
Vaporization rates were increased dramatically by conducting pressure cycling from mid 
November until cessation of heating in February. In each cycle the site was heated for a period 
by steam and ET-DSP until steam flow from the EE wells began, at which time a de-
pressurization cycle was initiated. Slowing the steam injection rate reduced the pressure in the 
formation, leading to boiling of some of the pore water and chemicals present in the treatment 
volume. Within a few hours of slowing the steam injection, vapor phase PID readings on V-1 
samples typically increased by orders of magnitude, indicating that the boiling that occurred in 
the subsurface led to vaporization of large amounts of contaminants. 
 
The pressure cycling mode of operation increased the mass removal rates significantly, thereby 
allowing the target volume to be treated more rapidly than if the heating had been conducted at 
steady rates. Furthermore, pressure cycling influenced temperatures in both the low-permeability 
zones and the sandy zones. This was shown by the temperature swings observed in the upper 4 ft 
of the Hawthorn. These temperature swings indicate that boiling was achieved also in the pores 
of the clays. This was caused primarily by the heat added using the DEs, but was ultimately 
driven by the lowering of the overall pressure in the water bearing zone above. Such boiling 
would lead to formation of steam vapor, which would have a tendency to migrate upward due to 
its buoyancy. COC-laden vapors would then migrate in the sand zones towards extraction wells 
for recovery. This is an important mechanism for DNAPL and COC removal from aquitards. 
 
4.3.2 Dissolution and Desorption 

The temperature increase caused by the heating dramatically alters the thermodynamic 
equilibrium in the subsurface. This can lead to desorption of COCs from subsurface solids, and 
the enhanced dissolution of COCs from NAPL phases.  
 
Data presented in the literature on aqueous phase solubility of the COCs known to have been 
present at this site are very scarce for the temperature range up to 120 °C. However, the available 
data suggest that the solubility of chlorinated solvents such as TCE and cis-1,2-DCE increased 
by between 50 and 100 percent when heating from ambient to 90 °C. Also, experimental data on 
PCE showed that the rate of dissolution increased by about 400 percent in a controlled laboratory 
column experiment. Overall, the limited data available would suggest that, at best, the ground 
water concentrations would increase by a factor of 10 or so, when heating from ambient to near 
the boiling point of water. 
 
The analytical data from L-1 samples and several of the EE wells indicate that whereas the 
joined stream from all wells (represented by the L-1 sample) showed concentration variations on 
the order of one order of magnitude, the individual EE well concentrations varied more 
dramatically during operations. For some of the wells inside the area expected to contain most 
chemical mass (on the east side, EE-6, EE-9, and EE-17), relatively dramatic increases in the 
ground water concentrations were observed when the ground water was heated. These peak 
concentrations likely represent a situation where NAPL was being vaporized and dissolved in the 
vicinity of the wells, and partitioning between liquid and vapor phases in the well-bore and the 
conveyance piping.  
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After removal of NAPL phases from the pore spaces, dissolved COC concentrations can 
decrease to values far below the solubility limits. This started to occur in all samples from the 
EE wells during December and January, and was complete for all 28 EE wells at the time the 
heating was ceased in February.  
 
The collected data do not allow for conclusions to be made regarding the actual importance of 
desorption and dissolution. However, the collected data, and the rapid restoration of the ground 
water quality observed after removal of the NAPL from the subsurface, could most likely not 
have happened without these mechanisms.  
 
4.3.3 Degradation—Hydrolysis 

In-situ reactions, biological or chemical, could have contributed to the removal of COCs from 
the subsurface. However, since such reactions would result in the disappearance of the COCs, 
without any well established by-products other than water, carbonate, and hydrogen and chloride 
ions, data could not be obtained to provide proof of such reactions. 
 
The reaction kinetics of methylene chloride is favorable for hydrolysis rates to be significant, 
rendering hydrolysis reactions of particular interest for that compound. The half-life of dissolved 
methylene chloride in water at 25 °C is 1.6 years. The kinetics follows the Arrhenius equation, 
and therefore the half-life at higher temperatures can be estimated from: 
 
t½ (T) = t½ (T0) × exp (Ea × 1,000/R × (1/T – 1/T0) 
 
where   t½  = half-life (years) 

T  = absolute temperature (degrees K) 
Ea  = activation energy for the hydrolysis reaction (kilojoules per mole [kJ/mol]) 
R = the gas constant (8.314 Joules per mole per degree Kelvin) 

 
By using an activation energy of 119 kJ/mol, the half lives at elevated temperatures are estimated 
as follows: 
 
• 50 °C: 14 days 
• 60 °C: 4 days 
• 70 °C: 1 day 
• 80 °C: 8 hours 
• 90 °C: 2 hours 
 
Subsurface temperatures were in the 50 to 90 °C range during times when methylene chloride 
was abundant in the extracted water, and presented a problem by breaking through the liquid 
phase GAC system. At this time, the operators reduced the liquid extraction rate from the wells 
suspected of producing water with high concentrations of methylene chloride. The purpose was 
to allow the methylene chloride to hydrolyze in-situ at the elevated temperature. Although no 
proof of the operation of these mechanisms can be provided, it seems reasonable to suppose that 
a substantial amount of methylene chloride was degraded by hydrolysis. This mechanism can be 
very useful for optimizing the remedial results, and for reducing the risk of liquid phase GAC 
breakthrough. Wells that are heated and contain high methylene chloride concentrations may 
simply be turned off for 1 to 3 days, during which time the concentrations would decline due to 
hydrolysis. Subsequently, extraction could be resumed. 
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4.3.4 Air Injection Benefits 

The injection of air into the steam injection wells (SI and SE wells) potentially had three effects: 
 
1. Air sweep through the heated zones through the steam condensate will carry some of the 

COCs to the extraction wells, thereby reducing the amount of vaporized COCs that would 
re-condense or re-dissolve. This reduces the risk of forming NAPL zones where the steam 
condenses. 

2. Air sweep through the unsaturated zone will assist in COC removal at temperatures below 
boiling. This is particularly important on the inside of Area A, where outside air is not being 
pulled in from the outside. By injection of air, which is then extracted from the EE wells, 
vapor flow between the injection and extraction points occurs, assisting in COC removal. 

3. Air injection into the SE wells added oxygen to the subsurface, potentially creating aerobic 
conditions. Aerobic conditions would be favorable for the chemical degradation reactions 
known as Hydrous Pyrolysis/Oxidation. Also, aerobic biodegradation would be encouraged 
by the increase in dissolved oxygen levels in the subsurface.  

 
The role of the degradation reactions cannot be evaluated based on the limited data available. 
However, the operational data suggest that the air injection was particularly effective in the 
shallow steam injection screens and assisted in remediation of the upper 6 to 10 ft of the target 
volume. Also, the use of air injection during cool-down likely was a benefit, as the risk of 
condensation of COCs was reduced by the air sweep. In conclusion, the benefit gained from air 
injection relative to the small extra expense associated with making air injection ports available 
makes this a technique to be strongly recommended. 
 
4.3.5 Cool-Down Strategy 

During cool-down, two goals had to be met: 
 
1. The subsurface should be cooled to temperatures acceptable for sampling. 
2. Hydraulic and pneumatic control should be maintained, while minimizing the risk of 

contaminants being left in place as steam condenses and the site cools. 
 
The preferred approach for cool-down was to continue extraction, while injecting air instead of 
steam. Since the heat capacity of air is relatively low, the cooling effect was moderate. 
Temperature monitoring showed that the cooling occurred at too slow a rate for the deeper zones 
to drop below 100 °C in time for the scheduled drilling. Therefore, cold water was injected in 
selected inner steam injection (SE) wells, delivering cooling water at the depth interval from 
about 25 to 30 ft below grade. As described in Section 3.7, the cold water apparently migrated at 
the base of the upper aquifer and led to cooling of the 26 ft zone in VEA-26, partially by thermal 
conduction. The technique of combined air and cold water injection allowed the goals of the 
cool-down phase to be met. 
 
4.4 Mass Removed 
 
This section discusses the mass of chemicals removed from the Area A subsurface and compares 
to the estimates of mass in place prior to operation. 
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4.4.1 Original Mass Estimate in Area A 

Stoller estimated the Area A subsurface chemical masses as follows (Table 4): 
 
•  TCE:  1,008 lbs 
•  Toluene: 801 lbs 
•  Methylene chloride: 308 lbs 
•  Cis-1,2-DCE: 128 lbs 
•  TPH: 2,962 lbs 
 
The total estimated chemical mass was around 5,500 lbs. 
 
4.4.2 VOC Recovered during Operation 

The mass removal estimates for each COC are as follows (Table 4): 
 
•  TCE:  1,283 lbs 
•  Toluene: 709 lbs 
•  Methylene chloride: 289 lbs 
•  Cis-1,2-DCE: 139 lbs 
•  TPH: Not available due to lack of data. 
 
The total mass estimate is 2,500 lbs, which includes other VOCs detected in L-1 and V-1 
samples. 
 
These numbers agree exceptionally well. The recovered mass of VOCs is within ± 30 percent of 
the mass estimate for all VOCs. The TCE estimates show that 27 percent more mass was 
recovered than estimated to be in place. All other VOCs agreed to within 10 percent. For TPH, 
no direct comparison can be made due to the lack of data. However, comparison of the low and 
high estimates for total chemical mass removal (3,900 to 9,900 lbs) to the original mass estimate 
of 5,500 lbs in Area A indicates that the numbers agree well, considering all the uncertainties 
associated with such estimates. The detailed data on VOCs removed match the estimated original 
mass closely, indicating that the removal efficiency for these contaminants could have been very 
high.  
 
4.4.3 Post Operations Mass Estimate 

Table 13 contains a simple mass estimate for each COC left in the soil after operation, based on 
average soil concentrations and a calculated Area A treatment volume of 14,000 cubic yards. The 
estimated mass left is: 
 
• TCE: 0.14 lbs 
• Toluene: 0.89 lbs 
• Methylene chloride: 0.03 lbs 
• Cis-1,2-DCE: 0.19 lbs 
• TPH: 1,160 lbs 
 
The total estimate for VOCs is in the range of 1 lb. 
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4.4.4 Estimates of VOC Removal Efficiency 

The best data available for what is left in Area A are the drill-back soil results. Because the 
estimates for original mass in place match the estimates of mass removed, the treatment 
efficiency can be calculated for each COC based on the mass estimates from before and after 
remediation. The data are shown in Table 14. Estimated treatment efficiencies are as follows: 
 
• TCE: 99.986 percent 
• Toluene: 99.888 percent 
• Methylene chloride: 99.989 percent 
• Cis-1,2-DCE: 99.852 percent 
• TPH: 61 percent 
 
For all the volatile COCs, the average treatment efficiency for VOCs is 99.93 percent. It should 
be noted that such modest treatment efficiency for FL-PRO is fully acceptable, because all 
samples were below the remediation goals. 
  
4.5 Potential Improvements and Area B Implications 
 
The design proved to be highly effective for the remediation of Area A. However, several 
potential improvements to its design and implementation were identified during this project: 
 
• It would be desirable to have more rapid heating or flushing in the upper 10 ft (the 

unsaturated zone and the upper part of the aquifer). This could be done using ET-DSP™ 
electrodes or steam injection wells at shallower depth. 

• It would be possible to reduce the water discharge rate by re-circulation of treated water, 
and/or lowering of the water addition rate to the treatment volume. 

• The extraction wells were observed to rise during curing and operation, leading to repair and 
maintenance of the grout seals near the surface. It would be desirable to prevent this 
expansion and the resulting asphalt cracking around the wells. 

• The air stripper had an average treatment efficiency of 73 percent, which is very low. The 
efficiency should be increased by use of de-foaming agents, de-scaling agent, or other 
methods. In addition, routine inspection and maintenance of the air stripper should be 
scheduled. 

• The liquid GAC system could potentially work better if greater focus were given to 
prevention of fouling by precipitation of inorganics, and potentially biological growth. 
 The vapor GAC system should be made more robust for the periods of peak VOC 

recovery in the V-1 stream. Options include: 
 Design for total of subsurface vapors and air stripper off-gas. 
 More GAC vessels or larger vessels. 
 Automate regeneration based on breakthrough monitoring. 

• A different vapor treatment system that better handles vinyl chloride and methylene chloride 
could be considered. Both thermal oxidation and catalytic oxidation are possibilities. 

• If a more substantial treatment of the Petroleum Range Organics was desired, longer 
operations time would have to be allowed. However, the Area A data indicate that 
acceptable concentrations are reached in both soils and ground water post-treatment. 



Discussion and Lessons Learned Document Number N0065200 
 

 
Northeast Site Area A NAPL Remediation Final Report  DOE/Grand Junction Office 
Page 64  September 2003 

• ERT was not effective at monitoring subsurface temperatures. It appears that the high 
dissolved solids in the ground water prevented the resistivity effects from temperature from 
being distinguishable, which prevented ERT from being an effective tool. Therefore, ERT 
likely would not be effective at monitoring subsurface temperatures at other areas of the site. 

 
These modifications will undoubtedly improve the remedial action for Area B, because large 
COC mass fluxes are expected. 
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Figure 1. Northeast Site at the Young – Rainey STAR Center 
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Figure 2. NAPL Area A at the Northeast Site 
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Figure 3. Schematic Cross-Section Showing Geological Layers and Conceptual Distribution of Contaminants 

Boring Locations are Shown on Figure 2. 
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Figure 4. Map of Area Showing Site Features 
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Figure 5. Well Location Map and Piping  
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Figure 6. Construction Details for Steam Injection Wells and Vapor Cap  
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Figure 7. Construction Details for Extraction Wells 
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Figure 8. Construction Details for Shallow Steam Injection Wells 
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Figure 9. Process Flow Diagram for the Steam Generation System 
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Figure 10. ET-DSP System Design Features 

Upper figure: The ET-DSP™ electrode combines electrical heating with convection (fluid flow) to achieve 
a 60% increase in effectiveness over conventional ERH electrodes. The lower figure on the left shows the 
limited penetration of heat into the soil from a typical ERH electrode (after 60 days of heating). The lower 
right figure illustrates the effective transfer of heat using ET-DSP™. Note that areas in white are greater 
than 100 °C. 
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Figure 11. Process Flow Diagram for the Effluent Treatment System 
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Figure 12. Total Steam Injection Rate Into Area A Wells 
 



 

 

D
ocum

ent N
um

ber N
0065200 

Figures
 D

O
E

/G
rand Junction O

ffice 
N

ortheast Site A
rea A

 N
A

PL
 R

em
ediation Final R

eport
Septem

ber 2003  
 

Page 81  
 

 

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

4,500,000

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/20 12/30 1/9 1/19 1/29 2/8 2/18 2/28

C
um

ul
at

iv
e 

w
at

er
 (g

al
lo

ns
)

Water used for steam generation

Liquid extraction total

Water injected at electrodes

Net extraction

 
 

Figure 13. Water Balance for Area A Showing Water Extracted and Injected, and Net Water Extraction for Area A 
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Figure 14. Power Delivery of the ET-DSP System During Operations 
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Figure 15. Total Liquid Extraction Rate From the Subsurface Measured at Location L5, the Outlet of the Liquid Phase GAC System 
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Figure 16. Temperature of the Combined Extracted Fluids Measured at KO-1 
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Figure 17. Ground Water Level Contour Maps Used to Document Drawdown and Hydraulic Control Prior 

to Onset of Heating 

Observed drawdown on September 29, with the following pumps pumping liquid: EE-10, 15, and 16. Note 
that the regional water table appears to have dropped about 0.4 ft. Contours are kriged, so the shapes 
are not realistic. 
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Figure 17 (continued). Ground Water Level Contour Maps Used to Document Drawdown and Hydraulic 
Control Prior to Onset of Heating  

Observed Drawdown on September 30, with the following pumps pumping liquid: EE-5, 6, 9, 10, 14, 15, 
16, 17, 20, 21, 22, 25, and 26. Note that the regional water table appears to have dropped about 1.0 ft. 
Contours are kriged, so the shapes are not realistic. 
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Figure 17. (continued). Ground Water Level Contour Maps Used to Document Drawdown and Hydraulic 

Control Prior to Onset of Heating  

Observed Drawdown on October 2, with the following pumps pumping liquid: EE-5, 6, 9, 10, 14, 15, 16, 
17, 20, 21, 22, and 25. Note that the regional water table appears to have dropped about 1.0 ft. Contours 
are kriged, so the shapes are not realistic. 
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Figure 18. Enthalpy Fluxes In and Out of the Treatment Volume During Operation 
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Figure 19. Cumulative Energy Balance for Area A Remediation 
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Figure 20. Temperature History Diagram Showing the Horizontal Slices for Each 4 ft Interval 
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Figure 21. Average Temperature for Thermocouples Inside Area A at Each Depth Interval During Heat-Up 
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Figure 22. Average Temperature for Thermocouples Inside Area A at Each Depth Interval During Cool-Down 
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Figure 23. Temperatures at VEA-26 During the Cool-Down Period  
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Figure 24. Data From Location V-1: Vapor Flow Rate, PID Screening Result, and Estimated Cumulative VOC Removal 
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Figure 25. Estimated VOC Mass Removal Rate in Non-Condensable Gases Based on V-1 PID Readings 
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Figure 26. PID Readings on V-1 Vapor Samples During the Last Five Weeks of Operation 
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Figure 27. Analytical Data for COCs in Vapor Sampled at Location V-1 
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Figure 28. Headspace PID Screening Results for Water Samples From Locations L-1 Through L-7 
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Figure 29. Analytical Data for COCs in Water Sampled at Location L-1 

Note that the secondary axis is logarithmic. 
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Figure 30. NAPL Samples Collected During Steam Regeneration of the Primary Vapor GAC 

Upper right shows a TCE-rich DNAPL, upper left shows a Toluene-rich LNAPL, and the lower 
picture shows a NAPL with a specific gravity close to 1.0. 
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Figure 31. Simplified Process Flow Diagram Showing Sinks for Chemical Mass, and Sample Point Used for Estimation of Mass Flux and 
Cumulative Masses 
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Figure 32. Estimated Cumulative Contaminant Mass Removal in Non-Condensable Gases Based on V-1 Laboratory Data 
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Figure 33. Estimated Total Mass Flow Into the Vapor Polisher, Based on V-2 PID Readings 
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Figure 34. Estimated Cumulative Contaminant Mass Removal in Non-Condensable Gases Exiting the Primary Vapor HAC Unit, Based on V-2 
Laboratory Data 
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Figure 35. Estimated Total Emissions in Vapors, Based on V-3 PID Readings 
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Figure 36. Estimated Cumulative Contaminant Mass in Non-Condensable Gases Exiting the Polisher GAC, Based on V-3 Laboratory Data 
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Figure 37. Mass Estimates for Individual Chemicals Entering the Water Treatment System 

For VOCs, the mass estimate is for the water entering the liquid phase GAC system. For TPH, the mass estimate was made using L-1 data 
only, assuming that the air stripper would not affect the TPH significantly. 
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Figure 38. Mass Estimates for Individual Chemicals Discharged with the Treated Water 
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Figure 39. Vapor Phase PID Screening Results for the GAC Treatment System 

V-1 is untreated vapor, V-2 is between the primary and secondary GAC units, and V-3 is the vapor emitted to the atmosphere. Note the 
logarithmic scale on the secondary axis. 
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Figure 40. Analytical Data for COCs in Vapor Sampled at Location V-2 
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Figure 41. Analytical Data for COCs in Vapor Sampled at Location V-3 
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Figure 42. Sampling Results From Locations Between the Air Stripper and the GAC System (L-2), 
Between the Primary and Secondary Units (L-3), Between the Secondary and Tertiary Units (L-4), at the 

Outlet of the Water Holding Tank (L-6), and at the Discharge Location (L-7) 
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Figure 43. Analytical Results for the Discharged Water (L-6 and L-7 Samples) 
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Figure 44. Analytical Data for the Outside Monitoring Wells During Operation 

Only contaminants detected above the detection limits are shown.  
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Figure 45. PID Screening Results for Water Samples Collected from the Extraction Wells 
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Figure 46. Analytical Data for VOCs in the Extraction Wells During Operation 
 



 

 

D
ocum

ent N
um

ber N
0065200 

Figures
 D

O
E

/G
rand Junction O

ffice 
N

ortheast Site A
rea A

 N
A

PL
 R

em
ediation Final R

eport
Septem

ber 2003  
 

Page 119

 
 

 

 

PIN15-EE-10

0

100

200

300

400

500

600

700

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/2 12/3 1/9 1/19 1/29 2/8 2/18 2/28

C
o

n
ce

n
tr

at
io

n
 (

u
g

/L
)

cis-1,2-Dichloroethene

M ethylene chlo ride

Toluene

Trichloroethene

Vinyl chlo ride

PIN15-EE-6

0

20

40

60

80

100

120

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/2 12/3 1/9 1/19 1/29 2/8 2/18 2/28

C
o

n
ce

n
tr

at
io

n
 (

u
g

/L
)

cis-1,2-Dichloroethene

M ethylene chlo ride

Toluene

Trichlo roethene

PIN15-EE-7

0

50

100

150

200

250

300

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/2 12/3 1/9 1/19 1/29 2/8 2/18 2/28

C
o

n
ce

n
tr

at
io

n
 (

u
g

/L
)

cis-1,2-Dichloroethene

M ethylene chlo ride

Toluene

Trichloroethene

PIN15-EE-9

0

20

40

60

80

100

120

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/2 12/3 1/9 1/19 1/29 2/8 2/18 2/28

C
o

n
ce

n
tr

at
io

n
 (

u
g

/L
)

cis-1,2-Dichloroethene

M ethylene chloride

Toluene

Trichlo roethene

 
 

Figure 46 (continued). Analytical Data for VOCs in the Extraction Wells During Operation 
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Figure 46 (continued) Analytical Data for VOCs in the Extraction Wells During Operation  
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Figure 46 (continued). Analytical Data for VOCs in the Extraction Wells During Operation 
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Figure 46 (continued). Analytical Data for VOCs in the Extraction Wells During Operation 
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Figure 46 (continued). Analytical Data for VOCs in the Extraction Wells During Operation 
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Figure 46 (continued). Analytical Data for VOCs in the Extraction Wells During Operation 
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Figure 47. Analytical Data for Florida Petroleum Range Organics (petroleum hydrocarbons) in the Extraction Wells During Operation 

Wells with less than two data points are not shown. 
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Figure 47 (continued). Analytical data for Florida Petroleum Range Organics (petroleum hydrocarbons) in the Extraction Wells During Operation. 

Wells with less than two data points are not shown. 
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Figure 48. Map Showing Locations of the Interim Drilling Boreholes (red dots) and Boreholes for 
Installation of Shallow Steam Injection Screens (blue dots) 
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Figure 49. PID Profiles for the Soils Sampled at Locations SB-1 Through SB-5 on December 22, 2002 
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Figure 50. PID Profiles for the Soils Sampled at Locations SB-6 Through SB-9 on January 20, 2003 
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Figure 51. Design of the Liquid Entrainment/Slurping System that Replaced the Downhole Pumps 
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Figure 52. Historical Variation in Contaminant Concentration Within Area A Treatment Cell (PIN15- 0502 

and PIN15- 0503) 
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Figure 52 (continued). Historical Variation in Contaminant Concentration Within Area A Treatment Cell 

(PIN15- DRW5 and PIN15- RW08) 
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Figure 52 (continued). Historical Variation in Contaminant Concentration Within Area A Treatment Cell 

(PIN15- M26S and PIN15- M26D) 
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Table 1. Contaminants of Concern and Remediation Goals 

 
Chemical Ground Water Cleanup Goal (µg/L) Soil Cleanup Goal (µg/kg) 

TCE 11,000 20,400 

Cis-1,2-DCE 50,000 71,000 

Methylene Chloride 20,000 227,000 

Toluene 5,500 15,000 

TPH - FL-PRO 50,000 2,500,000 
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Table 2. Pre-Operational Soil Samples  
(reported in micrograms per kilogram)

 

Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <6.8 <6.8 <14 <6.8 140,000 

11.83–12.17 <5.9 <5.9 5.2 J 1.6 J <14,000 

15.83–16.17 <6.3 <6.3 6 J <6.3 9,800 J 

23.83–24.17 <7.5 <7.5 6.8 J <7.5 <14,000 

27.83–28.17 <6.6 <6.6 6 J <6.6 <13,000 

31.83–32.17 <6.8 <6.8 7.1 J <6.8 4,500 J 

35.83–36.17 <6.5 <6.5 <31 <6.5 <14,000 

S137 

39.83–40.17 <7.1 <7.1 4.2 J <7.1 <14,000 

7.83–8.17 <6.7 <6.7 4.4 J <6.7 52,000 

11.83–12.17 <5.3 <5.3 5.9 J <5.3 <13,000 

15.83–16.17 <6 <6 8.8 J <6 <13,000 

19.83–20.17 260 <140 180 J 530 <15,000 

23.83–24.17 <5.6 <5.6 6.8 J <5.6 <14,000 

27.83–28.17 <6.2 <6.2 10 J <6.2 <14,000 

31.83–32.17 <4.7 <4.7 6.5 J <4.7 <12,000 

35.83–36.17 <6 <6 6.1 J <6 <13,000 

S138 

39.83–40.17 <6 <6 7.1 J <6 <13,000 

9.83–10.17 <7 <7 9.5 J <7 190,000 

11.83–12.17 <5.7 <5.7 4.4 J <5.7 <13,000 

15.83–16.17 <5.4 <5.4 5.7 J <5.4 <13,000 

19.83–20.17 <6.1 <6.1 6.9 J <6.1 <14,000 

23.83–24.17 <7.3 <7.3 8.7 J <7.3 <14,000 

27.83–28.17 <5.6 <5.6 4.6 J <5.6 <14,000 

31.83–32.17 <8.2 <8.2 8.3 J <8.2 <12,000 

35.83–36.17 <8 <8 7 J <8 <14,000 

S139 

39.83–40.17 <8.3 <8.3 7.5 J <8.3 <14,000 

7.83–8.17 <6.8 <6.8 4.9 J <6.8 260,000 

11.83–12.17 <6.4 <6.4 4.1 J <6.4 4,600 J 

15.83–16.17 <6.1 <6.1 5.5 J <6.1 <14,000 

19.83–20.17 <6.3 <6.3 4.4 J <6.3 <13,000 

23.83–24.17 <6.5 <6.5 5.4 J <6.5 <14,000 

27.83–28.17 <8.3 <8.3 5.6 J <8.3 <13,000 

31.83–32.17 <6.3 <6.3 4.4 J <6.3 <12,000 

35.83–36.17 <4.8 <4.8 2.4 J <4.8 <13,000 

S140 

39.83–40.17 <6.1 <6.1 3.9 J <6.1 <14,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <6.4 <6.4 6.4 J <6.4 <14,000 

11.83–12.17 <6.2 <6.2 7.4 J <6.2 <13,000 

15.83–16.17 <5 <5 7 J <5 <13,000 

19.83–20.17 <7.2 <7.2 6.8 J <7.2 <14,000 

23.83–24.17 <6.1 <6.1 8.9 J <6.1 <14,000 

27.83–28.17 <7.2 <7.2 9.9 J <7.2 <14,000 

31.83–32.17 <5.2 <5.2 6.1 J <5.2 <12,000 

35.83–36.17 <5.6 <5.6 8.2 J <5.6 <13,000 

S141 

39.83–40.17 <9.6 <9.6 9.5 J <9.6 <16,000 

9.83–10.17 <7.4 <7.4 <15 <7.4 12,000 J 

13.83–14.17 5,700 <600 <1,200 <600 <13,000 

14.83–15.17 24,000 570 J <1,300 <650 <13,000 

17.83–18.17 <6.4 <6.4 <13 <6.4 <14,000 

21.83–22.17 220 2.6 J <14 <7 <14,000 

24.83–25.17 48,000 <6,500 <13,000 <6,500 <14,000 

26.83–27.17 4.3 J <6.2 2.9 J <6.2 <14,000 

29.83–30.17 2.4 J <7.9 <16 <7.9 <12,000 

S142 

33.83–34.17 2.8 J <8.2 <16 <8.2 <17,000 

8.83–9.17 3.1 J <6 3.1 J <6 7,600 J 

11.83–12.17 3.4 J <5.6 <11 <5.6 <14,000 

15.83–16.17 3.3 J <5.6 <11 <5.6 <13,000 

19.83–20.17 1.6 J <5.9 <12 <5.9 <14,000 

23.83–24.17 110 110 <11 <5.7 <13,000 

27.83–28.17 <5.7 <5.7 <11 <5.7 <14,000 

31.83–32.17 1.8 J <4.6 2.7 J <4.6 <13,000 

35.83–36.17 <6.1 <6.1 <12 <6.1 <15,000 

S143 

39.83–40.17 82 <9.8 20 J 3.5 J <19,000 

7.83–8.17 170,000 68,000 <2,200 1,700 550,000 

9.83–10.17 160,000 120,000 180,000 5,700 74,000 

11.83–12.17 250,000 21,000 J 650,000 14,000 J 760,000 

15.83–16.17 2,000 44,000 42,000 19,000 <13,000 

20.83–21.17 16,000 45,000 49,000 14,000 <14,000 

23.83–24.17 3.4 J 12 46 660 <14,000 

27.83–28.17 740 J <750 <1,500 1,800 <15,000 

31.83–32.17 3.8 J 3.4 J <10 <5.1 <13,000 

S144 

35.83–36.17 <6.9 2.4 J 15 J <6.9 <15,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <6.8 <6.8 4.2 J <6.8 <13,000 

11.83–12.17 <7.8 <7.8 <16 <7.8 <14,000 

15.83–16.17 <5.1 <5.1 <10 <5.1 <13,000 

21.83–22.17 <610 8,600 2,800 4,100 <14,000 

23.83–24.17 3,900 430 380 460 <13,000 

27.83–28.17 540 33 J <170 53 J <13,000 

31.83–32.17 <4.4 <4.4 <8.8 <4.4 <13,000 

35.83–36.17 25 3 J 6.5 J <6.6 <15,000 

S145 

39.83–40.17 760 <160 <320 95 J <17,000 

9.83–10.17 <6.5 <6.5 <13 <6.5 24,000 

11.83–12.17 <5.7 <5.7 <11 2 J <13,000 

13.83–14.17 <6.3 <6.3 <13 650 10,000 J 

17.83–18.17 <6.3 <6.3 3.4 J <6.3 <14,000 

21.83–22.17 <130 <130 <260 <130 <14,000 

27.83–28.17 <6.4 <6.4 <13 <6.4 <14,000 

31.83–32.17 <5.6 <5.6 <11 <5.6 <14,000 

35.83–36.17 <8.2 <8.2 <16 <8.2 <16,000 

S146 

39.83–40.17 <8.9 <8.9 <18 <8.9 <17,000 

7.83–8.17 8.3 <6.6 11 J <6.6 97,000 

11.83–12.17 <5.1 <5.1 5.5 J <5.1 <14,000 

15.83–16.17 <5.1 <5.1 8 J <5.1 <13,000 

19.83–20.17 3.4 J <6.5 12 J <6.5 <14,000 

23.83–24.17 <5.5 <5.5 8.5 J <5.5 <13,000 

27.83–28.17 <5.8 <5.8 10 J <5.8 <14,000 

31.83–32.17 7.4 <6.2 <12 <6.2 <13,000 

35.83–36.17 8.7 <7.7 8.6 J <7.7 <16,000 

S147 

39.83–40.17 44 <8.7 15 J <8.7 <17,000 

7.83–8.17 17 <5.6 3.5 J 1.6 J 220,000 

11.83–12.17 18 <5.6 3.5 J 1.6 J <15,000 

15.83–16.17 290 210 <11 <5.5 <13,000 

17.83–18.17 1,400 180 <220 <110 <13,000 

21.83–22.17 9.6 <5.8 3.8 J <5.8 <14,000 

27.83–28.17 2,700 150 140 J 200 <14,000 

31.83–32.17 36 <5.1 9 J 1.7 J <13,000 

35.83–36.17 12 <7.2 3.3 J <7.2 <16,000 

S148 

39.83–40.17 7.5 <5.5 <11 <5.5 <14,000 
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Table 2 (continued). Pre-Operational Soil Samples  
(reported in micrograms per kilogram) 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <8.3 <8.3 <17 550 <13,000 

12.83–13.17 <730 <730 <1,500 10,000 <13,000 

14.83–15.17 <500 15,000 <1,000 23,000 4,100 J 

17.83–18.17 <1,100 10,000 <2,200 4,600 <14,000 

19.83–20.17 1,300 13,000 <1,500 3,800 <14,000 

23.83–24.17 42 J <120 <240 940 <14,000 

28.83–29.17 <6.8 <6.8 <14 <6.8 <13,000 

31.83–32.17 <6.6 <6.6 7.8 J <6.6 <13,000 

S149 

35.83–36.17 <5.9 <5.9 <12 <5.9 <14,000 

7.83–8.17 <6.7 <6.7 4.3 J <6.7 <15,000 

11.83–12.17 <6.6 3.3 J <13 <6.6 <15,000 

15.83–16.17 <4.8 <4.8 <9.6 <4.8 <13,000 

19.83–20.17 <5.8 <5.8 <12 <5.8 <13,000 

23.83–24.17 <7.3 <7.3 4.5 J 5.4 J 5,300 J 

27.83–28.17 <8.8 <8.8 5.4 J <8.8 <13,000 

31.83–32.17 <5.7 <5.7 <11 <5.7 <14,000 

35.83–36.17 <110 <110 <220 330 <14,000 

S150 

39.83–40.17 <6.2 <6.2 <12 <6.2 <14,000 

7.83–8.17 <6.2 <6.2 3.6 J <6.2 15,000 

11.83–12.17 <5.9 <5.9 3.9 J <5.9 6,700 J 

15.83–16.17 <6 <6 3.7 J <6 <13,000 

19.83–20.17 <6.5 <6.5 3.7 J <6.5 <14,000 

23.83–24.17 <5.6 <5.6 <11 <5.6 <14,000 

27.83–28.17 <6.3 <6.3 <13 <6.3 <15,000 

31.83–32.17 <5.3 <5.3 <11 <5.3 <14,000 

35.83–36.17 <6 <6 <12 <6 <14,000 

S151 

39.83–40.17 <8.8 <8.8 <18 <8.8 <18,000 

8.83–9.17 5.5 70 15 4.7 J 210,000 

11.83–12.17 <6.4 <6.4 18 <6.4 5,400 J 

15.83–16.17 <6.7 <6.7 16 <6.7 <13,000 

19.83–20.17 <6.6 <6.6 15 <6.6 <13,000 

23.83–24.17 <5 <5 16 1.4 J <14,000 

27.83–28.17 <12 <12 34 <12 <14,000 

31.83–32.17 <6.1 <6.1 12 <6.1 <14,000 

35.83–36.17 <7.2 <7.2 16 <7.2 <16,000 

S152 

39.83–40.17 <8 <8 20 <8 <15,000 
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Table 2 (continued). Pre-Operational Soil Samples  
(reported in micrograms per kilogram) 

 

 
DOE/Grand Junction Office Northeast Site Area A NAPL Remediation Final Report 
September 2003  Page 139 

Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 22 100 25 1.4 J 600,000 

10.83–11.17 14 7.6 17 <5.9 <14,000 

14.83–15.17 <550 9,300 <1,100 <550 <13,000 

19.83–20.17 38 2 J 19 1.8 J <14,000 

23.83–24.17 4.9 J <5.5 16 3.1 J <13,000 

27.83–28.17 4.5 J <5.4 8.8 J 1.4 J <14,000 

31.83–32.17 5.6 <5.3 16 <5.3 <14,000 

35.83–36.17 10 <5.4 29 160 <14,000 

S153 

39.83–40.17 78 3.9 J 18 J 3.3 J <18,000 

9.83–10.17 37 <6.4 6.3 J 3.5 J 19,000 

14.83–15.17 <120 460 <240 2,600 <13,000 

17.83–18.17 <150 2,300 <150 160 <15,000 

21.83–22.17 <120 84 J <240 47 J <13,000 

23.83–24.17 1,800 1,700 <220 490 8,200 J 

28.83–29.17 2.1 J <5.6 17 J <5.6 <14,000 

31.83–32.17 2.8 J <5.7 17 J <5.7 <14,000 

35.83–36.17 15 2.1 J <12 1.5 J <14,000 

S154 

39.83–40.17 6.2 J <6.3 <13 <6.3 <13,000 

7.83–8.17 <6.7 <6.7 <13 <6.7 19,000 

11.83–12.17 6.2 2.4 J <12 <6.1 <15,000 

15.83–16.17 <5.2 <5.2 <10 <5.2 <13,000 

19.83–20.17 21 <6.1 4.3 J 6.8 <14,000 

23.83–24.17 <5.4 <5.4 <11 <5.4 <14,000 

27.83–28.17 <6.4 <6.4 <13 36 <14,000 

31.83–32.17 <7.4 <7.4 <15 <7.4 <14,000 

35.83–36.17 <4.8 <4.8 <9.6 <4.8 <14,000 

S155 

39.83–40.17 <110 <110 <220 <110 <13,000 

6.83–7.17 <7.1 <7.1 <14 <7.1 <14,000 

9.83–10.17 4.8 J 8.6 <13 <6.3 <15,000 

12.83–13.17 19 39 <12 <5.8 <13,000 

15.83–16.17 3.8 J 2.2 J <12 <6 <13,000 

27.83–28.17 <6 <6 <12 <6 <14,000 

31.83–32.17 <6 <6 3.6 J <6 <15,000 

35.83–36.17 <6.2 <6.2 <12 <6.2 <16,000 

S156 

39.83–40.17 <5 <5 <10 <5 <13,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <5.5 <5.5 9.9 J <5.5 <13,000 

11.83–12.17 <5.7 <5.7 12 <5.7 <15,000 

15.83–16.17 <6.5 <6.5 <13 <6.5 <13,000 

19.83–20.17 <8.3 <8.3 16 J <8.3 <13,000 

23.83–24.17 <6.4 <6.4 <13 <6.4 <14,000 

27.83–28.17 <4.9 <4.9 <9.8 <4.9 <14,000 

31.83–32.17 <5 <5 <10 <5 <13,000 

35.83–36.17 <4.7 <4.7 <9.4 <4.7 <12,000 

S157 

39.83–40.17 <10 <10 <20 <10 <14,000 

7.83–8.17 <5.3 <5.3 16 <5.3 9,400 J 

11.83–12.17 <7.2 <7.2 22 <7.2 <14,000 

15.83–16.17 <7 <7 18 <7 <13,000 

19.83–20.17 <6.8 <6.8 17 <6.8 <14,000 

23.83–24.17 <6.3 <6.3 18 <6.3 <14,000 

27.83–28.17 <5.6 <5.6 13 <5.6 <14,000 

31.83–32.17 <14 <14 31 <14 <14,000 

35.83–36.17 <6.7 <6.7 15 <6.7 <15,000 

S158 

39.83–40.17 <9.8 <9.8 21 <9.8 <18,000 

7.83–8.17 <9.5 <9.5 <19 <9.5 <16,000 

11.83–12.17 <6.6 <6.6 <13 4.2 J <16,000 

15.83–16.17 <7.5 <7.5 <15 <7.5 <13,000 

19.83–20.17 <6 <6 <12 <6 <14,000 

23.83–24.17 <6.4 <6.4 <13 75 <13,000 

27.83–28.17 <7.8 <7.8 <15 <7.8 <15,000 

31.83–32.17 <5.6 <5.6 <11 <5.6 <13,000 

35.83–36.17 <5 <5 <10 <5 <13,000 

S159 

39.83–40.17 <6.4 <6.4 <13 <6.4 <13,000 

7.83–8.17 <14 <14 <28 <14 280,000 

10.83–11.17 220 <120 120 J <120 <14,000 

15.83–16.17 <6.8 <6.8 <14 <6.8 <13,000 

19.83–20.17 <7.9 <7.9 <16 <7.9 <14,000 

23.83–24.17 <6.6 <6.6 <13 1.6 J <14,000 

27.83–28.17 <4.9 <4.9 <9.8 1.8 J <14,000 

31.83–32.17 <6.8 <6.8 4.2 J <6.8 <16,000 

35.83–36.17 2.5 J 21 <11 <5.3 <13,000 

S160 

39.83–40.17 <5.6 <5.6 <11 <5.6 <13,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <6 <6 <12 <6 <14,000 

11.83–12.17 210 410 <11 <5.5 5,800 J 

15.83–16.17 <5.7 <5.7 6.6 J <5.7 <13,000 

19.83–20.17 <150 2,500 <300 <150 <14,000 

23.83–24.17 <6.4 <6.4 4.2 J 170 <14,000 

27.83–28.17 <4.6 <4.6 <9.2 <4.6 <14,000 

31.83–32.17 37 140 5.8 J <5.8 <13,000 

35.83–36.17 <7.3 <7.3 <15 <7.3 <14,000 

S161 

39.83–40.17 <4.8 <4.8 <9.6 <4.8 <13,000 

7.83–8.17 <5.5 <5.5 <11 <5.5 <12,000 

11.83–12.17 <5.7 <5.7 <11 <5.7 <13,000 

15.83–16.17 <5.4 <5.4 3.3 J <5.4 <12,000 

19.83–20.17 <5.4 <5.4 <11 <5.4 <12,000 

23.83–24.17 <110 260 <220 2,100 <12,000 

27.83–28.17 <5.6 <5.6 <11 <5.6 <12,000 

31.83–32.17 <4.8 <4.8 <9.6 <4.8 <11,000 

35.83–36.17 <7.8 <7.8 <16 <7.8 <15,000 

S162 

39.83–40.17 <7.7 <7.7 <15 <7.7 <15,000 

7.83–8.17 <6.1 <6.1 7.4 J <6.1 <13,000 

11.83–12.17 <5.8 <5.8 8.1 J <5.8 <14,000 

15.83–16.17 <6.2 <6.2 6.5 J <6.2 <14,000 

19.83–20.17 <7.3 <7.3 8.1 J <7.3 <14,000 

24.83–25.17 <6.5 <6.5 3 J 2 J <15,000 

29.83–30.17 <5.3 <5.3 3.9 J <5.3 <13,000 

31.83–32.17 <5.9 <5.9 3.5 J <5.9 <12,000 

35.83–36.17 <6.4 <6.4 7 J <6.4 <13,000 

S163 

39.83–40.17 <7 <7 13 J <7 <13,000 

7.83–8.17 <6.1 <6.1 <12 <6.1 <14,000 

11.83–12.17 <9 <9 <18 <9 <15,000 

15.83–16.17 <7.2 <7.2 <14 <7.2 <13,000 

19.83–20.17 9.2 <8.4 <17 <8.4 <15,000 

22.83–23.17 220 <120 <240 1,500 <14,000 

26.83–27.17 <7.4 <7.4 <15 <7.4 <14,000 

30.83–31.17 <5.4 <5.4 3.9 J <5.4 <13,000 

34.83–35.17 <10 <10 <20 <10 <21,000 

S164 

39.83–40.17 2.5 J <6.1 5.6 J <6.1 <15,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 360 <100 78 J 22 J <14,000 

11.83–12.17 <6.1 <6.1 <12 <6.1 <14,000 

15.83–16.17 <7.4 <7.4 3.1 J <7.4 <13,000 

19.83–20.17 94 J <140 <280 <140 <14,000 

23.83–24.17 <5.5 <5.5 <11 <5.5 <13,000 

27.83–28.17 <6 <6 <12 <6 <13,000 

31.83–32.17 <5.6 <5.6 <11 <5.6 <16,000 

35.83–36.17 <5.3 <5.3 <11 <5.3 <14,000 

S165 

39.83–40.17 <7.3 <7.3 <15 <7.3 <13,000 

7.83–8.17 <8.7 <8.7 5.2 J <8.7 <14,000 

11.83–12.17 <8 66 4.2 J <8 <14,000 

15.83–16.17 <6.6 <6.6 <13 <6.6 <13,000 

19.83–20.17 2,900 350 <260 180 <15,000 

23.83–24.17 <8.4 <8.4 3.6 J <8.4 <14,000 

27.83–28.17 <8 <8 <16 <8 <13,000 

31.83–32.17 <6.4 <6.4 <13 <6.4 <15,000 

35.83–36.17 <6 <6 <12 <6 <15,000 

S166 

39.83–40.17 <5.7 <5.7 <11 <5.7 <14,000 

7.83–8.17 <5.2 <5.2 <10 <5.2 <13,000 

11.83–12.17 <5.2 <5.2 14 <5.2 <14,000 

15.83–16.17 <6.3 <6.3 16 <6.3 <14,000 

19.83–20.17 <9.8 <9.8 23 <9.8 <14,000 

23.83–24.17 <5.1 <5.1 12 <5.1 <14,000 

27.83–28.17 <5.9 <5.9 14 <5.9 <14,000 

31.83–32.17 <9.9 <9.9 24 <9.9 <14,000 

35.83–36.17 <5.2 <5.2 6.4 J <5.2 <14,000 

S167 

39.83–40.17 <8.5 <8.5 19 <8.5 <15,000 

7.83–8.17 <5.9 <5.9 <12 <5.9 <13,000 

11.83–12.17 <9 <9 <18 <9 <13,000 

15.83–16.17 <6.5 5.4 J <13 <6.5 <13,000 

19.83–20.17 <6.5 <6.5 3.1 J <6.5 <13,000 

23.83–24.17 <6.5 <6.5 <13 200 <16,000 

27.83–28.17 <5.9 <5.9 <12 160 <14,000 

31.83–32.17 <4.5 <4.5 <9 <4.5 <13,000 

35.83–36.17 <6.7 <6.7 <13 <6.7 <13,000 

S168 

39.83–40.17 <5.6 <5.6 <11 <5.6 <15,000 
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Location 
Depth Below 

Ground Surface 
(ft)a 

TCE cis-1,2-
DCE 

Methylene 
chloride Toluene 

Florida 
Petroleum Range 

Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

7.83–8.17 <5.6 <5.6 10 J <5.6 <13,000 

11.83–12.17 <5 <5 6.8 J <5 <13,000 

15.83–16.17 <5.2 <5.2 7 J <5.2 <13,000 

19.83–20.17 <9 <9 9.5 J <9 <14,000 

24.83–25.17 <7.1 <7.1 9.6 J <7.1 <15,000 

29.83–30.17 <5.2 <5.2 6.8 J <5.2 <12,000 

31.83–32.17 <6.2 <6.2 11 J <6.2 <12,000 

35.83–36.17 <7.1 <7.1 15 J <7.1 <13,000 

S169 

39.83–40.17 <8.2 <8.2 16 J <8.2 <13,000 
J = Estimated value, result is between the reporting limit and the method detection limit. 
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Table 3. Pre-Operational Ground Water Sampling 

 
TCE 

(µg/L) 
cis-1,2-DCE 

(µg/L) 
Methylene Chloride 

(µg/L) 
Toluene 
(µg/L) Well 

04/2001 hist. max. 04/2001 hist. max. 04/2001 hist. max. 04/2001 hist. max. 

PIN15- 0502 <d.l. 1,300 <d.l. 29 6,800 12,000,000 <d.l. 60 

PIN15- 0503 <d.l. 1 <d.l. 580 1 71,000 <d.l. 17 

PIN15- DRW5 560 26,000 4,200 11,000 51 35,700 1,800 20,100 

PIN15- M26D <d.l. 19,000 <d.l. 5,800 <d.l. 3 <d.l. 1,700 

PIN15- M26S 2 100 17 220 1 14 <d.l. 88 

PIN15- RW8 120 330 1,200 6,500 620 3,900 560 4,200 
hist. max.: = historical maximum 
<d.l. = below detection limit 
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Table 4. Mass Estimates for the Five Possible Sinks for Extracted Chemical Mass, Estimated Totals, and Data on Pre-Operational Mass In Place 
 

Sink Source data and method 
Total 
mass 

(pounds) 

TPH 
FL-PRO 

(pounds) 

TVOC 
(pounds) 

TCE 
(pounds) 

Toluene 
(pounds) 

Methylene 
Chloride 
(pounds) 

cis-1,2-
DCE 

(pounds) 

Other 
VOCs 

(pounds) 
Comment 

NAPL volume and the density  1,998                Assuming 250 gallons with an 
average density of 1.2 kg/L 

Mass in vapor stream based on V-1 
PID readings and assumed 
calibration factors 

9,500                

Since the vapor stream is the 
dominant stream for mass flux, 
and the mass trapped in the 
primary vapor GAC system is 
regenerated and transferred to 
the NAPL tanks, this number 
should compare to the NAPL 
mass 

1. Accumulation in 
the NAPL tanks 

Mass of each COC and TVOC in 
vapor stream based on analytical 
results at V-1 

   Not 
analyzed  2,292  1,191  677  230  117  77  

Mass estimate lower than 
estimate based on PID due to 
presence of non-quantified 
chemicals in the vapor stream 

Amount of spent carbon and trapping 
capacity numbers for the type of 
GAC and contaminants 

420                Assuming 21,000 lbs GAC, and a 
trapping capacity of 2% 

2. Trapping in the 
spent liquid 
phase carbon  

Mass entering the GAC vessels 
based on analytical results for 
sample points L-1 (prior to 
installation of the air stripper) and 
sampling point L-2 (after installation 
of the air stripper) 

  49  206  92  32  57  22  3    

Amount of spent carbon and trapping 
capacity numbers for the type of 
GAC and contaminants 

440                
Assuming 11,000 lbs vapor phase 
GAC and a trapping capacity of 
4% 

Mass entering the polisher vapor 
GAC vessel, based on PID screening 
for sample point V-2 

963                  
3. Trapping in the 

spent vapor 
phase carbon 
(vapor polisher) COC and TVOC mass entering the 

polisher vapor GAC vessel, based on 
analytical results for sample point 
V-2 

    230  111  3  82  21  14    

PID screening at sample point V-3 360                  4. Emission to 
atmosphere  Analytical results at sample point V-3     156  85  2  52  11  6    
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Table 4 (continued). Mass Estimates for the Five Possible Sinks for Extracted Chemical Mass, Estimated Totals, and Data on Pre-Operational 
Mass In Place 

 

Sink Source data and method 
Total 
mass 

(pounds) 

TPH 
FL-PRO 

(pounds) 

TVOC 
(pounds) 

TCE 
(pounds) 

Toluene 
(pounds) 

Methylene 
Chloride 
(pounds) 

cis-1,2-
DCE 

(pounds) 

Other 
VOCs 

(pounds) 
Comment 

5. Discharge with 
treated water 

Analytical data from sample point L-6 
(prior to installation of the air stripper) 
and sampling point L-7 (after 
installation of the air stripper) 

   <0.1  1.9  0.0003  0.01  1.5  0.05  0.3    

Extracted and removed from 
subsurface based on analytical data 
only  

  Not 
available 2,500  1,283  709  289  139  80    

High estimate based on V-1 PID 
screening, TPH analytical, and liquid 
phase GAC usage 

9,920                  

Low estimate based on NAPL 
volume, PID screening and GAC 
usage 

3,381                  

Total estimates 

Mass estimate for Area A (before 
treatment)  5,544  2,961  2,583  1,008  801  308  128      
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Table 5. PID Screening Results for Interim Soil Samples SB-1 Through SB-9 

(units are ppmv) 
 

Sample depth 
(ft below 

asphalt cap) 
SB-1 SB-2 SB-3 SB-4 SB-5 SB-6 SB-7 SB-8 SB-9 

5- 5.5 507 #N/A 114 #N/A 150 35 12 0 1 

5.5- 6 296 303 141 #N/A 38 82 18 0 0 

6- 6.5 504 #N/A #N/A #N/A 71 #N/A 24 #N/A #N/A 

6.5- 7 787 #N/A #N/A #N/A 40 #N/A 24 #N/A 38 

7- 7.5 1,250 #N/A #N/A 252 47 210 45 #N/A 24 

7.5- 8 1,180 407 1,713 840 68 675 89 #N/A 16 

8- 8.5 #N/A 539 192 1,111 58 #N/A 20 0 50 

8.5- 9 180 252 105 705 43 69 24 0 54 

9- 9.5 325 654 100 778 69 380 2 #N/A 51 

9.5- 10 218 217 127 1,029 33 4,620 6 #N/A 97 

10- 10.5 301 364 66 1,206 36 3,716 2 0 0 

10.5- 11 210 408 77 637 26 3,270 0 0 10 

11- 11.5 335 349 80 656 52 2,000 0 0 12 

11.5- 12 210 150 125 397 69 875 0 0 24 

12- 12.5 250 205 97 356 43 1,198 12 0 13 

12.5- 13 180 159 77 543 38 1,200 35 0 29 

13- 13.5 240 65 119 465 45 2,100 38 0 11 

13.5- 14 215 #N/A 245 280 31 650 38 0 21 

14- 14.5 198 99 252 421 36 2,400 5 0 #N/A 

14.5- 15 115 100 93 1,453 24 3,081 0 0 #N/A 

15- 15.5 225 193 100 595 74 1,015 0 5 #N/A 

15.5- 16 110 45 215 654 36 210 0 0 #N/A 

16- 16.5 58 43 117 654 #N/A 1,117 0 0 4 

16.5- 17 101 47 156 643 #N/A 1,555 0 0 20 

17- 17.5 162 65 138 229 #N/A 958 0 0 21 

17.5- 18 158 66 103 132 #N/A 20 0 0 24 
#N/A = Number not available. 
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Table 6. Analytical Results for Soil Samples from SB-1 Through SB-5, Collected on December 22, 2002 

 

 

Soil 
Cleanup 

Goal 
(µg/kg) 

PIN15-
SB1 

(5-5.5) 

PIN15-
SB1 
(6-7) 

PIN15-
SB1 
(7-8) 

PIN15-
SB2 

(8-8.5) 

PIN15-
SB2 

(9-9.5) 

PIN15-
SB2 

(10.5-11) 

PIN15-
SB3 

(7.5-8) 

PIN15-SB3 
(13.5-14) 

PIN15-
SB3 

(15.5-16) 

PIN15-
SB4 

(8-8.5) 

PIN15-
SB4 

(10-10.5) 

PIN15-
SB4 

(14.5-15) 

PIN15-
SB5 

(5-5.5) 

PIN15-
SB5 

(11.5-12) 

PIN15-
SB5 

(15-15.5) 

Volatiles (8021) 
[µg/kg dw]                 

Benzene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Bromodichloromethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <58 <94 <550 <4.5 <4.7 

Bromoform   <26 <3,200 <2,400 <2,600 <550 <550 <500 <24 <24 <2,800 <2,900 <470 <2,800 <22 <24 

Bromomethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Carbon tetrachloride   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Chlorobenzene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Chloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Chloroform   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Chloromethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Dibromochloromethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,2-Dichlorobenzene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 300 J <580 <94 <550 <4.5 <4.7 

1,3-Dichlorobenzene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,4-Dichlorobenzene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Dichlorodifluoromethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,1-Dichloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,2-Dichloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,1-Dichloroethene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

cis-1,2-Dichloroethene 71,000 82 7,100 1,600 9,000 150 95 J 410 34 100 710 800 2,000 <550 31 9 

trans-1,2-Dichloroethene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,2-Dichlorpropane   <5.1 <650 <490 300 J <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

cis-1,3-Dichloropropene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 290 J <580 <94 <550 <4.5 <4.7 

trans-1,3-
Dichloropropene   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Ethylbenzene   <5.1 930 <490 200 J <110 <110 59 J 1.9 J <4.7 <570 <580 86 J <550 <4.5 <4.7 

Methylene chloride 227,000 <10 <1,300 <980 <980 <220 <220 <200 <9.7 <9.5 <1,100 <1,200 <190 <1,100 <9.0 <9.4 

1,1,2,2-Tetrachloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 
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Table 6 (continued). Analytical Results for Soil Samples from SB-1 Through SB-5, Collected on December 22, 2002 

 

 

Soil 
Cleanup 

Goal 
(µg/kg) 

PIN15-
SB1 

(5-5.5) 

PIN15-
SB1 
(6-7) 

PIN15-
SB1 
(7-8) 

PIN15-
SB2 

(8-8.5) 

PIN15-
SB2 

(9-9.5) 

PIN15-
SB2 

(10.5-11) 

PIN15-
SB3 

(7.5-8) 

PIN15-SB3 
(13.5-14) 

PIN15-
SB3 

(15.5-16) 

PIN15-
SB4 

(8-8.5) 

PIN15-
SB4 

(10-10.5) 

PIN15-
SB4 

(14.5-15) 

PIN15-
SB5 

(5-5.5) 

PIN15-
SB5 

(11.5-12) 

PIN15-
SB5 

(15-15.5) 

Volatiles (8021) 
[µg/kg dw]                 

Tetrachloroethene   2 J 1,300 400 J 630 83 J 190 17 J <4.8 5.4 950 880 550 940 7.5 <4.7 

Toluene 15,000 170 30,000 7,300 23,000 2,100 2,600 3,000 170 360 16,000 18,000 11,000 4,000 120 26 

1,1,1-Trichloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

1,1,2-Trichloroethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Trichloroethene 20,400 230 37,000 16,000 24,000 570 430 2,400 31 220 16,000 9,300 5,200 16,000 210 9.2 

Trichlorofluoromethane   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

Vinyl chloride   <5.1 <650 <490 <520 <110 <110 <100 <4.8 <4.7 <570 <580 <94 <550 <4.5 <4.7 

o-Xylene   <5.1 <650 <490 270 J <110 22 J 24 J 2.6 J 1.4 J <570 <580 190 <550 <4.5 <4.7 

m&p-Xylene   <5.1 2,400 380 J 1,200 <110 100 J 120 5.3 3.4 J 220 J 380 J 920 <550 <4.5 <4.7 

2-Chloroethylvinyl ether   <51 <6,500 <4.900 <5,200 <1,100 <1,100 <1,000 <48 <47 <5,700 <5,800 <940 <5,500 <45 <47 

Methyl Tert Butyl Ether 
(MTBE)   <51 <6,500 <4,900 <5,200 <1,100 <1,100 <1,000 <48 <47 <5,700 <5,800 <940 <5,500 <45 <47 

Total Volatile Organic 
Aromatics   170 33,330 7,300 24,200 2,100 2,600 3,120 175.3 360 16,000 18,000 12,110 4,000 120 26 

 

Petroleum Range 
Organics [mg/kg dw] (mg/kg)                

Petroleum Hydrocarbons 2,500 120 190 670 48 <12 <12 100 <12 <11 <12 <12 <11 400 87 36 

J = result less than RL and greater than the MDL 
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Table 7. Analytical Results for Soil Samples From SB-1 through SB-9, Collected on January 20, 2003 

 

 

Soil 
Cleanup 

Goal 
(µg/kg) 

PIN15-SB6 
(9.5-10.5) 

PIN15-SB6 
(10.5-11.5) 

PIN15-SB6 
(12.5-13.5) 

PIN15-SB6 
(14-15) 

PIN15-SB6 
(17.5-18) 

PIN15-SB7 
(7-8) 

PIN15-SB8 
(15-16) 

PIN15-SB9 
(8-9) 

PIN15-SB9 
(9-10) 

Halogenated and Aromatic Volatiles (8021) [ug/kg dw] 

Benzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Bromodichloromethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Bromoform  <2,600 <500 <1,000 <2,400 <2,600 <500 <26 <24 <500 

Bromomethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Carbon tetrachloride  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Chlorobenzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Chloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Chloroform  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Chloromethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Dibromochloromethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,2-Dichlorobenzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,3-Dichlorobenzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,4-Dichlorobenzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Dichlorodifluoromethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,1-Dichloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,2-Dichloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,1-Dichloroethene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

cis-1,2-Dichloroethene 71,000 2,900 3,500 9,900 270 J 860 240 5.7 9.1 <100 

trans-1,2-Dichloroethene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,2-Dichlorpropane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

cis-1,3-Dichloropropene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

trans-1,3-Dichloropropene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 
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Table 7 (continued). Analytical Results for Soil Samples From SB-1 through SB-9, Collected on January 20, 2003 

 

 

Soil 
Cleanup 

Goal 
(µg/kg) 

PIN15-SB6 
(9.5-10.5) 

PIN15-SB6 
(10.5-11.5) 

PIN15-SB6 
(12.5-13.5) 

PIN15-SB6 
(14-15) 

PIN15-SB6 
(17.5-18) 

PIN15-SB7 
(7-8) 

PIN15-SB8 
(15-16) 

PIN15-SB9 
(8-9) 

PIN15-SB9 
(9-10) 

Halogenated and Aromatic Volatiles (8021) [ug/kg dw] 

Ethylbenzene  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Methylene chloride 227,000 <1,000 <200 <2,100 <980 <1,000 79 J 3.2 J 6.8 J 180 

1,1,2,2-Tetrachloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Tetrachloroethene  100 J 41 J 2,700 330 J 430 J 150 <5.3 <4.8 <100 

Toluene 15,000 2,200 780 38,000 3,200 6,200 5,200 13 4.2 J <100 

1,1,1-Trichloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

1,1,2-Trichloroethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Trichloroethene 20,400 5,200 2,600 100,000 8,400 19,000 1,300 51 18 88 J 

Trichlorofluoromethane  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

Vinyl chloride  <510 <100 <2,100 <490 <520 <100 <5.3 <4.8 <100 

o-Xylene  <510 70 J <2,100 <490 <520 26 J <5.3 <4.8 <100 

m&p-Xylene  260 J 120 1300 J 470 J 460 J 84 J <5.3 <4.8 <100 

2-Chloroethylvinyl ether  <5,100 <1,000 <2,100 <4,900 <5,200 <1,000 <53 <48 <1,000 

Methyl Tert Butyl Ether (MTBE)  <5,100 <1,000  <4,900 <5,200 <1,000 <53 <48 <1,000 

Total Volatile Organic Aromatics  2,200 900 38,000 3,200 6,200 5,200 13 <4.8 <100 

  

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)          

Petroleum Hydrocarbons 2,500 290 <12 730 530 590 150 <12 <11 150 

J = result less than RL and greater than the MDL. 
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Table 8. Analytical Results for the Resin Sample Recovered from the East Side of Area A 
 

Analyte Concentration 
(µg/kg) Analyte Concentration 

(µg/kg) 
1,1,1,2-Tetrachloroethane <25 Bromobenzene <25 

1,1,1-Trichloroethane <25 Bromochloromethane <25 

1,1,2,2-Tetrachloroethane <25 Bromodichloromethane <25 

1,1,2-Trichloroethane <25 Bromoform <25 

1,1-Dichloroethane <25 Bormomethane <50 

1,1-Dichloroethene 33.9 Buthylbenzene 428 

1,1-Dirchloropropene <25 Carbon Tetrachloride <25 

1,2,3-Trichloropropane <25 Chlorobenzene <25 

1,2,4-Trimethylbenzene <25 Chloroethane <50 

1,2-Dirbromo-3-chloropropane <50 Chloroform <25 

1,2-Dibromoethane <25 Chlromethane 120 

1,2-Dichlorobenzene <25 cis-1,2-Dichlroethene 11.3 J 

1,2-Dichloroethane <25 cis-1,3-Dichlorpropene <25 

1,2-Dirchlorethene 14.6 J Dibromochloromethane <25 

1,2-Dichlropropane <25 Dibromomethane <25 

1,3,5-Trimethylbenzene <25 Ethylbenzene <25 

1,3-Dirchlorobenzene <25 Isopropylbenzene <25 

1,3-Dichloropropane <25 m,p-Xylene 41.4 

1,4-Dichlorobenzene <25 Methylene Chloride 29,400 E 

2-Butenal 503 o-Xylene 15.2 J 

2,2-Dichloropropane <25 NJ Propylbenzene <25 

2,4-Dihydro-2H-1-benzopyran 114 NJ sec-Butylbenzene <25 

2-Butanone <50 Styrene 11.6 J 

2-Chlorotoluene 84.4 tert-Butylbenzene <25 

2-Ethyl-1-hexanol 3,796 NJ Tetrachloroethene <25 

2-Hexanone <50 Toluene 251 

3-Methylbenzaldehyde 176 NJ Total Xylenes 56.5 J 

4-Chlorotoluene 62.2 trans-1,2-Dichloroethene <25 

4-Ethylbenzaldehyde 186 NJ trans-1,3-Dichloropropene <25 

4-Methyl-2-pentanone 16,800E Trichloroethene 5,270E 

4-Methylbenzaldehyde 106 NJ Trichlorofluoromethane <25 

Acetone 782 Unknown 674 J 

Benzaldehyde 309 NJ Unknown 253 J 

Benzene 77.9 Vinyl Chloride <50 

Benzene, ethyoxymethyl 364 NJ   

E=compounds whose concentrations exceed the calibration range of the instrument for that specific analysis.  
J = estimated value. Used either when estimating a concentration for tentatively identified compounds (TICs) where a 1:1 
response is assumed or when the mass spectral data indicate the presence of a compound that meets the identification 
criteria, but the result is less than the sample quantitation limit and greater than zero. 
N=indicates presumptive identification of a TIC, when the identification is based on a mass spectral library search. It is 
applied to all TIC results except for general classifications (i.e., chlorinated hydrocarbons, etc.) 
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Table 9. Air Stripper Efficiency Calculated Based on Laboratory Data for Simultaneous Inlet and Outlet 

Concentrations 
 

Analytical Results (µg/L) Removal Efficiency Average 
11/14 11/15 11/16 11/14 11/15 11/16   

L-1 L-2 L-1 L-2 L-1 L-2 % % % % 

cis-1,2-Dichloroethene 220 54 100 16 200 90 75 84 55 71 

Methylene chloride 950 320 660 130 450 280 66 80 38 61 

Tetrachloroethene 10 <10 9.1 1.3 15 5.8  86 61 74 

Toluene 660 180 390 70 720 270 73 82 63 72 

Trichloroethene 1,000 210 740 120 870 300 79 84 66 76 

o-Xylene <25 <10 2.5 0.42 <25 <10  83  83 

Total Volatile Organic Aromatics 660 180 390 70 720 270 73 82 63 72 

Average           73 
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Table 10. Post-Operational Soil Sampling 
(reported in micrograms per kilogram)

 

Location 
Depth Below 

Ground Surface 
(feet)a 

Date 
Sampled TCE cis-1,2-

DCE 
Methylene 
chloride Toluene 

Florida 
Petroleum 

Range Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

6.8 4/10/2003 <5.2 <5.2 <10 13 <11,000 

14.8 4/10/2003 <4.7 <4.7 <9.5 14 <12,000 

22.8 4/10/2003 <6 <6 <12 15 <12,000 

31–35 5/21/2003 <5.6 <5.6 <11 <5.6 <12,000 

CS-51 

33–37 5/21/2003 <5.1 <5.1 5.8 J <5.1 <12,000 

1.1 4/10/2003 <5.3 <5.3 <10 12 46,000 

9.1 4/10/2003 <4.8 <4.8 <9.6 12 <12,000 

17.1 4/10/2003 <5.1 <5.1 <10 11 <12,000 

25.1 4/10/2003 <100 <100 <200 220 <12,000 

CS-52 

31.1–35.1 5/21/2003 <4.6 <4.6 4.6 J <4.6 <12,000 

0.3 4/10/2003 <5.5 <5.5 <11 <5.5 81,000 

8.3 4/10/2003 <5.1 <5.1 <10 11 <12,000 

16.3 4/10/2003 <4.6 <4.6 <9.2 11 5,600 J 

24.3 4/10/2003 <5.1 <5.1 <10 <5.1 <12,000 

CS-53 

30.3–34.3 5/21/2003 <4.9 <4.9 5 J <4.9 <12,000 

3.2 4/9/2003 7.7 <5.5 <11 18 120,000 

11.2 4/9/2003 <5.1 <5.1 <10 11 54,000 

19.2 4/9/2003 <5.4 <5.4 <11 18 16,000 

27.2 4/9/2003 <5.6 <5.6 <11 <5.6 64,000 

CS-54 

33–37 5/21/2003 <5.1 <5.1 <10 <5.1 <12,000 

5.9 3/27/2003 <5.2 <5.2 <10 14 <12,000 

13.9 3/27/2003 <5 <5 <9.9 12 <12,000 

21.9 3/27/2003 <5.2 <5.2 3.4 J 15 <12,000 

29.9 3/27/2003 <5 <5 <10 12 <11,000 

CS-55 

33–37 5/22/2003 <6.6 <6.6 <13 <6.6 <14,000 

3.6 4/10/2003 <5.5 <5.5 <11 18 310,000 

11.6 4/10/2003 <4.8 <4.8 <9.6 10 <12,000 

19.6 4/10/2003 <5.3 <5.3 <10 13 <12,000 

25.6–29.6 5/23/2003 <4.5 <4.5 <9 <4.5 <12,000 

CS-56 

33–37 5/23/2003 <7.7 <7.7 <15 <7.7 <14,000 

3.7 4/9/2003 20 <6.2 <12 18 330,000 

11.7 4/9/2003 <5.3 <5.3 <11 16 <14,000 

19.7 4/9/2003 <5 <5 <10 16 <12,000 

27.7 4/9/2003 <5.3 <5.3 <11 <5.3 <13,000 

CS-57 

33–37 5/21/2003 <7.1 <7.1 <14 <7.1 <13,000 

5.3 4/9/2003 9.1 <5.5 <11 21 110,000 

13.3 4/9/2003 <4.7 <4.7 <9.5 10 5,100 J 

21.3 4/9/2003 <5.3 <5.3 <11 12 <13,000 

29.3 4/9/2003 <4.1 <4.1 <8.3 12 <11,000 

CS-58 

33–37 5/22/2003 <7.5 <7.5 <15 <7.5 <15,000 
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Location 
Depth Below 

Ground Surface 
(feet)a 

Date 
Sampled TCE cis-1,2-

DCE 
Methylene 
chloride Toluene 

Florida 
Petroleum 

Range Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

3 3/27/2003 <5.2 5.8 <10 14 36,000 

11 3/27/2003 <5 <5 <9.9 12 <12,000 

19 3/27/2003 <5.8 <5.8 3.7 J <5.8 <11,000 

27 3/27/2003 <5.3 <5.3 <11 16 <12,000 

CS-59 

33–37 5/22/2003 <6.2 <6.2 <12 <6.2 <13,000 

1.8 4/10/2003 3 J <5.9 <12 16 86,000 

9.8 4/10/2003 <5.4 <5.4 <11 16 <13,000 

17.8 4/10/2003 <5.4 <5.4 <11 14 <13,000 

25.8 4/10/2003 <5.4 <5.4 <11 14 <12,000 

CS-60 

31.8–35.8 5/23/2003 <4.9 <4.9 <9.7 <4.9 <12,000 

2.9 4/8/2003 7.4 <4.6 <9.3 43 47,000 

10.9 4/8/2003 <4.6 <4.6 <9.3 <4.6 <12,000 

18.9 4/8/2003 <5.2 <5.2 <10 14 <12,000 

26.9 4/8/2003 <5 <5 <10 <5 <12,000 

CS-61 

32.9–36.9 5/21/2003 <5.5 <5.5 5.9 J <5.5 <12,000 

6.7 4/9/2003 5.7 65 <10 65 <12,000 

14.7 4/9/2003 <4.5 <4.5 <9 <4.5 16,000 

22.7 4/9/2003 <5.2 <5.2 <10 16 57,000 

28.7–32.7 5/22/2003 <4.9 <4.9 7.9 J <4.9 <12,000 

CS-62 

33–37 5/22/2003 <5.9 <5.9 <12 7.6 <12,000 

6 3/24/2003 <4.5 14 <8.9 11 <12,000 

14 3/24/2003 <4.7 <4.7 <9.3 11 <12,000 

22 3/27/2003 <5.3 <5.3 <11 <5.3 <13,000 

30 3/24/2003 <5.3 <5.3 <10 <5.3 <12,000 

CS-63 

33–37 5/22/2003 <5 <5 5.6 J <5 <13,000 

0.9 4/10/2003 <6.6 <6.6 <13 16 550,000 

8.9 4/10/2003 110 47 <10 220 <12,000 

16.9 4/10/2003 <5.1 <5.1 <10 14 <12,000 

24.9 4/10/2003 <5.3 <5.3 <10 13 <12,000 

CS-64 

30.9–34.9 5/22/2003 <5.1 <5.1 <10 <5.1 <12,000 

5 4/8/2003 <6.2 120 <12 83 110,000 

13 4/8/2003 <5.2 <5.2 3.2 J 12 <12,000 

21 4/8/2003 <5.9 <5.9 <12 14 <13,000 

29 4/8/2003 <5 <5 <10 <5 <11,000 

CS-65 

33–37 5/21/2003 <6.2 <6.2 8.2 J <6.2 <11,000 

0.4 4/10/2003 25 9.5 <9.8 12 95,000 

8.4 4/10/2003 74 90 3 J 420 <12,000 

16.4 4/10/2003 <5.2 <5.2 <10 15 <12,000 

24.4 4/10/2003 <5.1 <5.1 <10 12 <13,000 

CS-66 

30.4–34.4 5/22/2003 <4.1 <4.1 4 J <4.1 8,800 J 
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Location 
Depth Below 

Ground Surface 
(feet)a 

Date 
Sampled TCE cis-1,2-

DCE 
Methylene 
chloride Toluene 

Florida 
Petroleum 

Range Organics 
NAPL Remediation Goal 20,400 71,000 227,000 15,000 2,500,000 

5.1 3/24/2003 <5.1 <5.1 <10 14 <11,000 

13.1 3/24/2003 <5 <5 <9.9 11 <12,000 

21.1 3/24/2003 <5 <5 <9.9 <5 <11,000 

29.1 3/24/2003 <5.2 <5.2 <10 17 <12,000 

CS-67 

33–37 5/20/2003 <6.1 <6.1 6.6 J <6.1 <11,000 

0.6 3/25/2003 <6.2 <6.2 <12 15 460,000 

8.6 3/25/2003 <4.6 <4.6 <9.3 11 21,000 

16.6 3/25/2003 <4.6 <4.6 <9.1 13 9,200 J 

24.6 3/25/2003 <4.8 10 6.2 J 62 15,000 

CS-68 

30.6–34.6 5/20/2003 <4.3 <4.3 4.5 J <4.3 <11,000 

3.7 3/25/2003 <5 <5 3 J 11 130,000 

11.7 3/25/2003 <4.9 240 <9.8 <4.9 26,000 

19.7 3/25/2003 <5 <5 <10 <5 5,300 J 

27.7 3/25/2003 <4.6 <4.6 <9.2 12 <12,000 

CS-69 

33–37 5/20/2003 <10 <10 <21 <10 <15,000 

6.1 3/25/2003 <5.2 <5.2 <10 <5.2 6,800 J 

14.1 3/25/2003 130 <4.4 <8.8 11 <11,000 

22.1 3/25/2003 <4.7 <4.7 <9.5 <4.7 <12,000 

30.1 3/25/2003 <5 <5 <10 12 <13,000 

CS-70 

33–37 5/20/2003 <9.3 <9.3 <19 <9.3 <16,000 
aWhen a range is given, sample was taken within that depth range, otherwise sample was taken at the given 
depth. 
 
J = Estimated value, result is between the reporting limit and the method detection limit.
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Table 11. Post-Operational Ground Water Sampling 
 

cis-1,2-Dichlorethene Methylene Chloride Toluene TCE Florida Petroleum Range 
Organics  Location 

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 
NAPL Remediation 
Goals 50,000 20,000 5,500 11,000 50,000 

Ground Water 
MCLS: 70 5 1,000 3 5,000 

Date Apr 16-17 May 13-14 July 23-24 Apr 16-17 May 13-14 July 23-24 Apr 16-17 May 13-14 July 23-24 Apr 16-17 May 13-14 July 23-24 Apr 16-17 May 13-14 July 23-24 

Samples Inside Remediation Area A 

PIN15-CS-01 ND 3.3 76 ND 0.40 JB ND ND ND 0.20 J ND 0.58 J 12 ND ND ND 

PIN15-CS-02 ND 0.74 J 52 ND 0.49 JB ND 0.24 J 0.38 J ND ND 0.13 J 8.0 ND 320 ND 

PIN15-CS-03 ND ND 16 ND 1.2 JB 11 1.3 ND ND ND ND 1.2 340 510 2,000 

PIN15-CS-04 0.3 J 0.45 J 0.18 J ND 1.3 JB ND 4.1 2.5 ND ND ND ND 120 J 970 910 

PIN15-CS-05 23 9.9 8.6 13 3.8 JB ND 1.5 0.83 J ND 0.63 J 0.35 J ND 3,200 6,800 1,300 

PIN15-CS-06 0.5 J 36 27 4.2 J 150 B 12 0.59 J ND ND ND 2.7 3.6 120 J 140 J ND 

PIN15-CS-07 ND .22 J 0.83 J 0.48 J 1.2 JB ND 1.4 7.0 6.8 ND ND ND 1,000 6,700 9,500 

PIN15-CS-08 2.4 1.8 2.1 ND 1.8 JB ND 17 8.3 7.6 ND 2.0 0.44 J 210 J 580 1,700 

PIN15-CS-09 ND ND ND 0.52 J 1.4 JB ND 1.4 1.8 ND ND ND ND 400 740 260 J 

PIN15-CS-10 ND ND 0.65 J 0.82 J ND 0.62 J 1.4 1.2 1.7 ND ND ND 180 J 340 1,200 

PIN15-CS-11 ND ND ND ND ND ND 0.49 J 1.5 1.1 ND ND ND 110 J 270 J 140 J 

PIN15-CS-12 0.43 J 0.45 J 0.24 J 0.74 J 1.1 JB 0.51 J 4.5 2.5 3.2 0.28 J 0.42 J ND 490 980 1,300 

PIN15-CS-13 ND ND ND 0.62 J 1.7 JB 0.30 J 1.3 0.85 J 0.58 J ND ND ND 240 J 580 ND 

PIN15-CS-14 ND 0.30 J 0.16 J 0.78 J 1.7 JB ND 1 ND 0.75 J ND 0.11 J ND 120 J 400 ND 

PIN15-CS-15 ND ND ND 0.68 J ND ND 4.7 ND 1.1 ND ND ND 1,000 2,400 2,600 

PIN15-CS-16 1.3 1.2 7.5 0.8 J 0.75 JB ND 4.5 38 23 ND 29 6.8 ND 190 J 110 J 

Samples Outside Remediation Area A 

PIN15-0560 ND ND ND ND 0.84 JB ND ND ND ND ND ND ND ND ND ND 

PIN15-0561 ND ND ND ND 0.55 JB ND ND ND ND ND ND ND ND ND ND 

PIN15-0562 ND ND ND ND 0.37 JB ND ND ND ND ND ND ND ND ND ND 

PIN15-0563 1.5 1.6 1.8 ND 0.41 JB 0.32 J 0.3 J 0.54 J ND 1.4 0.92 J 1.1 160 J ND ND 

PIN15-0564 2.4 0.56 J ND ND 0.59 JB ND ND ND ND 0.12 J 0.20 J ND ND ND ND 

PIN15-0565 ND ND ND ND 0.85 JB ND ND ND ND ND ND ND ND ND ND 

PIN15-0566 ND 0.35 J 1.4 ND 0.60 JB ND 1.1 1.4 1.2 ND ND ND ND ND ND 

PIN15-0567 2.3 1.4 1.3 ND ND ND ND ND ND ND ND ND ND ND ND 

J =Result less than RL and greater than the MDL. 
B = Analyte was detected in associated method blank. 
ND = Not detected. 
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Table 12. Area A Wastes Generated During Construction, Operation, and Demobilization 
 

Waste Stream Description Approximate 
Volume 

Number of 
containersa,b Comments 

Construction 
Drill cuttings (to place remediation 
wells) 66 borings/wells plus 44 borings 
for VEAs and monitoring wells  

215 ft3 33 drums 
Sampling Sept., Oct. 2001 
Additional wells June 2002 
Disposed of at a Subtitle D facility 

Drill cuttings 6.5 ft3 1 drum Hazardous Waste incinerated at a 
Subtitle C facility 

Well development and purge water  900 gallons  

About 2/3 sent to the WWNA is 
recycled as cooling water for the 
STAR Center. The rest is 
discharged–POTW 

Decontamination water  450 gallons   
Construction debris 40 yd3  Construction Landfill 
Operation 

Wastewater effluent 1.9 million 
gallons Piped to WWNA 

About 2/3 sent to the WWNA is 
recycled as cooling water for the 
STAR Center. The rest is 
discharged–POTW 

Vapor emissions 360 lbs To air Under Generic Unit Exemption  

NAPL Product Waste 300 gallons 6 drums Shipped to a HW incinerator. 

Spent Activated carbon 17,000 lbs  Shipped offsite for reactivation 
Miscellaneous solid waste 60 yd3  Municipal Landfill 
Demobilization 
Iron pipe, copper wire, and aluminum 
insulation wrap  33 yd3  Recycled as scrap metal 

Spent activated carbon  17,000 lbs  Shipped to SteamTech facility in 
Bakersfield, CA for reactivation. 

Asphalt cap and treatment pad 6,650 ft3  Reprocessed for reuse 

Sub-base sand/crushed limestone 12,057 ft3  

Clean sub-base material was 
used onsite to level area and fill 
swale. Limestone was shipped to 
landfill.  

Confirmatory sample drill cuttings and 
36 core samples April to June 2003  400 ft3 20 drums and 

two roll-off bins 

Solids disposed of at Subtitle D 
facility. Liquids pumped to 
Northeast Site Treatment Plant. 

Well development and purge water and 
decontamination water  1,000 gallons  About 2/3 sent to the WWNA is 

recycled as cooling water. 
Construction debris  120 yd3  Construction landfill 
aDrums were 55-gallon 1A2/X drums. 
bIt is assumed that one 55-gallon drum will accommodate 6.5 ft3 of waste. 
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Table 13. Estimate of COC Mass Present Inside Area A Based on Post-Operational Soil Sampling 

 

 cis-1,2-DCE Methylene 
Chloride Toluene TCE 

Florida 
Petroleum 

Range 
Organics 

Average soil concentration 
(µg/kg) 4.39 0.75 20.73 3.27 26,843.85 

Estimated total soil mass in 
Area A (kg) 19,600,000 19,600,000 19,600,000 19,600,000 19,600,000 

Total chemical mass (gram) 86 15 406 64 526,139 

Total chemical mass (lbs) 0.19 0.03 0.89 0.14 1,159 

 
 

Table 14. COC Treatment Efficiency Based on Mass Estimates from Soil Sampling Before and After 
Treatment 

 

 
Florida 

Petroleum 
Range Organics 

TCE Toluene Methylene 
Chloride cis-1,2-DCE 

Mass before operation (lbs) 2,961 1,008 801 308 128 
Mass after operations (lbs) 1,159 0.14 0.89 0.03 0.19 
Removal efficiency (%) 61 99.986 99.888 99.989 99.852 
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End of current text 

 



Appendix A 
 

Temperature Curves for Each Thermocouple 
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Young-Rainey STAR Center Area A Appendix B Extraction well Results

PIN15-EE-1 PIN15-EE-2

12/11/02 1/1/03 10/3/02 10/23/02 11/22/02 12/4/02 12/27/02 1/27/03 2/24/03
Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene <1.0 0.33 J 12 55 J <1.0 <1.0 0.89 J 0.36 J 0.26 J
Bromodichloromethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Bromoform <5.0 <5.0 <50 <1,200 <5.0 <5.0 <5.0 <5.0 <5.0
Bromomethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Chlorobenzene <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroform <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Chloromethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Dibromochloromethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichlorobenzene <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
1,3-Dichlorobenzene <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
Dichlorodifluoromethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane <1.0 <1.0 <10 <250 <1.0 <1.0 0.16 J <1.0 <1.0
1,1-Dichloroethene <1.0 <1.0 <10 <250 <1.0 <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene 50,000 <1.0 <1.0 69 7,100 2.3 2.1 49 2.8 6.8
Methylene chloride 20,000 <1.0 0.61 J 3.5 J 660 <5.0 <1.0 1.1 <5.0 <5.0
Toluene 5,500 1.5 2.4 58 4,000 31 7.8 56 <1.0 0.94 J
Trichloroethene 11,000 <1.0 0.29 J <10 <250 9.5 1.7 9.7 5 7.5
Vinyl chloride <1.0 <1.0 610 11,000 <1.0 <1.0 24 <1.0 <1.0

Groundwater 
Cleanup Goal 

(ug/L)

1 of 8
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-3 PIN15-EE-4 PIN15-EE-5 PIN15-EE-6 PIN15-EE-7 PIN15-EE-9

12/11/02 1/1/03 12/11/02 1/1/03 12/11/02 1/2/03 1/2/03 12/11/02 1/1/03 12/11/02 1/1/03 12/11/02 1/2/03
0634/DUPE

<2.5 2.8 J <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 0.40 J <1.0 <5.0 <1.0 0.26 J
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<12 <50 <5.0 <5.0 <25 <5.0 <5.0 <5.0 <5.0 <5.0 <25 <5.0 <5.0

<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0
<2.5 <10 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0

93 640 <1.0 <1.0 48 1.7 0.33 J 8.8 22 14 170 1.0 50
<12 <50 <5.0 <5.0 3.9 J 0.75 J 0.47 J 9.4 32 6 54 1.5 J 66
3.8 240 <1.0 <1.0 320 13 5.3 100 110 18 250 3.5 <1.0
55 40 <1.0 <1.0 41 1.0 0.23 J 17 15 13 100 3.4 110

2.6 19 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0

2 of 8
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-10 PIN15-EE-11 PIN15-EE-12 PIN15-EE-13

10/3/02 10/23/02 11/22/02 12/4/02 12/27/02 1/27/03 2/24/03 12/11/02 1/1/03 12/11/02 1/1/03 12/11/02 1/1/03

8.7 J 7.6 J 0.68 J 0.40 J <1.0 0.31 J 0.40 J <1.0 <1.0 <25 0.16 J <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<50 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <120 <5.0 <5.0 <5.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
<10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0

12 79 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0
190 340 14 13 2 1.5 <1.0 1.1 J <1.0 560 2.6 32 0.31 J
4.4 J 4.9 J 26 71 7.2 2.4 J <5.0 <5.0 0.68 J 1,100 4.2 J 12 0.40 J
1.7 J 32 58 95 30 26 <1.0 1.7 0.59 J <25 0.31 J 0.99 J 0.36 J

490 490 20 77 11 4.8 <1.0 1.4 1.1 410 0.22 J 1.8
93 620 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <25 <1.0 <1.0 <1.0

3 of 8
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-14 PIN15-EE-15 PIN15-EE-16

10/3/02 10/23/02 11/22/02 12/4/02 12/27/02 1/27/03 2/24/03 11/14/02 12/11/02 1/1/03 12/11/02 1/1/03

<10 <25 2.5 J <1.0 <1.0 0.34 J <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<50 <120 <12 <5.0 <5.0 <5.0 <5.0 <250 <5.0 <5.0 <5.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 36 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
<10 <25 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
7.5 J 1,100 4 <1.0 0.10 J <1.0 <1.0 330 <1.0 3.7 0.22 J
41 J 70 J 130 <1.0 1.8 J <1.0 <1.0 1,800 <1.0 0.67 J <1.0 <1.0

1.5 J 81 2 J 0.27 J <1.0 <1.0 <1.0 33 J 2.6 1.1 41 12
1.7 J 280 <2.5 <1.0 <1.0 <1.0 <1.0 310 0.43 J 7.8 3.9

<10 810 <2.5 <1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-17 PIN15-EE-18

10/3/02 10/23/02 11/22/02 11/22/02 12/4/02 12/11/02 12/11/02 12/27/02 1/27/03 1/27/03 2/24/03 12/11/02 1/1/03
622/DUPE 628/DUPE

43 J <500 <250 <250 0.22 J <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 <2.5 <2.5

<1,200 <2,500 <1,200 <1,200 <5.0 <25 <25 <5.0 <5.0 <5.0 <5.0 <12 <12
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 <500 <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
<250 85 J <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5

10,000 17,000 330 400 16 94 100 1.7 2 3 <1.0 0.87 J 0.76 J
3,200 12,000 2,400 2,600 2.2 J 9.2 J 10 J 0.53 J <1.0 <1.0 <5.0 <2.5 <2.5

11,000 22,000 8,900 8,400 180 440 460 10 24 32 <1.0 140 13
13,000 37,000 5,000 6,900 74 180 210 3.8 14 19 <1.0 140 84

450 400 J <250 <250 <1.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <2.5 <2.5
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-19 PIN15-EE-20 PIN15-EE-21 PIN15-EE-22

12/11/02 1/1/03 12/11/02 1/1/03 10/3/02 10/23/02 11/22/02 12/4/02 12/27/02 1/27/03 2/24/03 12/11/02 1/1/03

<1.0 <1.0 <1.0 0.16 J <50 <50 <25 <1.0 <1.0 0.17 J <1.0 <1.0 0.47 J
<1.0 <5.0 <1.0 <5.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <250 <250 <120 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 12 J <50 <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1.5 <1.0 0.60 J 0.40 J 1,500 580 <25 <1.0 <1.0 <1.0 <1.0 <1.0 0.23 J
<5.0 <1.0 <5.0 0.42 J 26 J 50 J 8.8 J <1.0 1.9 J <1.0 <5.0 0.92 J 37

8.2 28 26 4.5 20 J 19 J 24 J 0.35 J 0.78 J 0.34 J <1.0 <1.0 0.48 J
4.3 18 9.7 1.1 660 2,900 1,900 <1.0 0.88 J 0.37 J <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 47 J 37 J <25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-23 PIN15-EE-25 PIN15-EE-26 PIN15-EE-27

12/11/02 1/1/03 12/11/02 1/1/03 11/14/02 12/11/02 1/1/03 12/11/02 1/1/03

<1.0 <1.0 <1.0 0.22 J <50 <1.0 <1.0 <1.0 0.22 J
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 2 0.54 J 19 J <1.0 <1.0 2.2 J 0.46 J

37 3.0 J <1.0 31 <250 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <50 <1.0 0.29 J <1.0 5.5
<1.0 <1.0 15 3.8 1,400 3.2 0.26 J <1.0 14
<1.0 <1.0 <1.0 <1.0 <50 <1.0 <1.0 <1.0 <1.0
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
Methylene chloride 20,000
Toluene 5,500
Trichloroethene 11,000
Vinyl chloride

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-EE-28

10/3/02 10/23/02 10/23/02 11/22/02 12/4/02 12/27/02
615/Dupe

<1.0 <1.0 0.13 J 0.22 J <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0
0.25 J 14 14 3 <1.0 <1.0
0.92 J 0.85 J 0.95 J <5.0 <1.0 <1.0
<1.0 0.18 J 0.28 J <1.0 <1.0 <1.0
<1.0 1.5 1.6 3 <1.0 <1.0
0.43 J 5.4 6.3 <1.0 <1.0 <1.0
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PIN15-560 PIN15-561

9/18/2002 10/23/2002 11/13/2002 12/3/2002 12/19/2002 1/13/2003 2/26/2003 9/18/2002 10/23/2002 11/13/2002
Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene <1.0 <1.0 0.29 J 0.29 J 0.25 J 0.28 J <1.0 <1.0 <1.0 <1.0
Bromodichloromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromoform <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Bromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon tetrachloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibromochloromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,3-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dichlorodifluoromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene 50,000 <1.0 <1.0 <1.0 3.7 4.5 1.3 0.34 J <1.0 <1.0 <1.0
trans-1,2-Dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichlorpropane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
cis-1,3-Dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trans-1,3-Dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Methylene chloride 20,000 <5.0 0.67 J 0.42 J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.45 J
1,1,2,2-Tetrachloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Toluene 5,500 <1.0 0.23 J 0.34 J 6 5.7 1.5 0.53 J <1.0 <1.0 0.24 J
1,1,1-Trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2-Trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethene 11,000 <1.0 <1.0 <1.0 5.6 0.64 J <1.0 <1.0 <1.0 <1.0 <1.0
Trichlorofluoromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Vinyl chloride <1.0 <1.0 <1.0 <1.0 1.4 0.64 J 7.6 <1.0 <1.0 <1.0
o-Xylene <1.0 <1.0 0.21 J 0.13 J <1.0 <1.0 <1.0 <1.0 <1.0 0.12 J
m&p-Xylene <1.0 <1.0 0.29 J 0.30 J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Chloroethylvinyl ether <10 <10 <10 J <10 <10 <10 <10 <10 <10 <10
Methyl Tert Butyl Ether (MTBE) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Total Volative Organic Aromatics <1.0 <1.0 <1.0 6 5.7 1.5 <1.0 <1.0 <1.0 <1.0

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons NA NA NA NA NA NA NA NA NA NA

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50 <0.30 15 J <0.30 0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-561 PIN15-562

12/3/2002 12/19/2002 2/26/2003 9/18/2002 10/23/2002 11/13/2002 12/3/2002 12/19/2002 1/13/2002 2/26/2003

<1.0 <1.0 <1.0 <1.0 <1.0 3.9 1.4 1 1.8 1
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 10 <1.0 <1.0 <1.0 0.14 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 0.51 J 0.16 J 0.21 J 0.19 J <1.0
<5.0 <5.0 1.1 J <5.0 0.81 J <5.0 <5.0 <5.0 <5.0 1.1 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.29 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 0.14 J 16 1.2 1.2 0.89 J 1.6
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 29 <1.0 <1.0 <1.0 0.17 J
<1.0 <1.0 <1.0 <1.0 0.30 J <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 0.36 J <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 0.21 J 0.63 J 0.33 J 0.12 J 0.25         J <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 1.5 0.76 J 0.36 J 0.60 J 0.34 J
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 21.4 2.6 2.2 1.8 2.8

NA NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 0.28 1.0 0.18 J 0.31 0.26 J 0.13 J
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-563 PIN15-564

9/18/2002 10/23/2002 11/13/2002 12/3/2002 12/19/2002 1/13/2003 2/26/2003 9/18/2002 10/23/2002 11/13/2002

<1.0 <1.0 0.31 J 0.18 J 0.37 J 0.72 J 0.75 J <1.0 0.17 J 6.2
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 0.24 J 0.35 J <1.0 0.36 J 25
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 0.54 J
<5.0 0.52 J <5.0 <5.0 <5.0 <5.0 0.64 J <5.0 1.4 J 0.50 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.62 J
<1.0 0.26 J 0.88 J 1.4 0.30 J 0.59 J <1.0 <1.0 3.1 54
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 4.3 2 0.56 J <1.0 3.1 24
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 0.17 J 0.82 J 3.2 <1.0 <1.0 <1.0 <1.0 <1.0 0.52 J
<1.0 <1.0 0.65 J 6 <1.0 0.50 J <1.0 <1.0 <1.0 1.9
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<1.0 <1.0 <1.0 11.6 <1.0 <1.0 <1.0 <1.0 3.1 62.1

NA NA NA NA NA NA NA NA NA NA

<0.30 0.12 J <0.30 <0.30 <0.30 <0.30 0.12 J <0.30 <0.30 <0.30
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Young-Rainey STAR Center Area A Appendix B Outside monitoring well Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-564 PIN15-565

12/3/2002 12/19/2002 1/13/2003 2/26/2003 9/18/2002 9/18/2002 10/23/2002 11/13/2002 12/3/2002 12/19/2002
DUP-01

2.9 1.3 4.8 2.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

37 21 13 11 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1.2 J 0.18 J 0.69 J <1.0 <1.0 <1.0 <1.0 <1.0 0.19 J <1.0
6.2 J <5.0 0.63 J 0.99 J <5.0 <5.0 0.76 J <5.0 <5.0 <5.0

<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1.2 J <1.0 0.87 J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

120 21 79 12 <1.0 0.22 J 0.21 J 0.73 J 0.96 J <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

120 9.2 <1.0 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<2.5 <1.0 35 0.48 J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2.8 <1.0 0.77 J] <1.0 <1.0 <1.0 <1.0 0.11 J 0.49 J <1.0
5.4 0.42 J <1.0 0.69 J <1.0 <1.0 <1.0 0.20 J 0.89 J <1.0

<25 <10 <10 <10 <10 <10 <10 <10 <10 <10
<25 <10 2 <10 <10 <10 <10 <10 <10 <10

131.1 22.3 85.8 14.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NA NA NA NA NA NA NA NA NA NA

<0,30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
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Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-565 PIN15-566

1/13/2003 2/26/2003 9/18/2002 10/23/2002 10/23/2002 11/13/2002 11/13/2002 12/3/2002 12/3/2002
613/DUPE 619/DUPE 624/DUPE

<1.0 <1.0 <1.0 5.0 5.0 4.6 4.9 1.7 J 1.9
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <12 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.1 <2.5 <1.0
<1.0 <1.0 <1.0 3.8 4.1 5.6 5.1 100 110
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 0.36 J 0.35 J 0.40 J 0.38 J 0.53 J 0.43 J
<5.0 0.76 J <5.0 1.5 J 0.74 J 0.59 J 1.7 J <2.5 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.7 J 1.9
<1.0 <1.0 0.23 J 3.5 3.1 23.0 22 100 110
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 4.0 3.9 68.0 60 74 74
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0
<1.0 <1.0 <1.0 0.94 J 0.87 J 1.8 1.7 5.6 9
<1.0 <1.0 <1.0 0.28 J 0.29 J 0.38 J 0.43 J 0.56 J 0.52 J
<1.0 <1.0 <1.0 0.68 J 0.66 J 0.93 J 0.87 J 1.8 J 1.6
<10 <10 <10 <10 <10 <10 <10 <25 <10
<10 <10 <10 <10 <10 <10 <10 <25 <10
<1.0 <1.0 <1.0 8.5 <1.0 27.6 26.9 100 113.5

NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 0.11 J 0.14 J 0.14 J 0.13 J <0.30 <0.30
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Young-Rainey STAR Center Area A Appendix B Outside monitoring well Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-566 PIN15-567

12/19/2002 12/19/2002 1/13/2003 1/13/2003 2/26/2003 2/26/2003 9/18/2002 10/23/2002 11/13/2002
630/DUPE 636/DUPE 642/DUPE

0.76 J 0.75 J 2 1.3 26 27 0.11 J <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 1.3 1.5 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

77 73 26 24 2.5 2.6 8.7 10 3.7
<1.0 <1.0 <1.0 0.12 J <1.0 <1.0 2.4 4.2 1.3
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.2 J 0.23 J 0.30 J 0.33 J 1.2 1.2 0.52 J <1.0 <1.0
<5.0 <5.0 0.24 J 0.88 J 0.91 J 1.1 J <5.0 1.2 J <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 0.42 J 0.37 J <1.0 <1.0 <1.0 <1.0 <1.0

1.3 1.3 10 10 1.8 1.8 0.17 J 0.15 J 0.21 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

0.38 J 0.460 J 5.3 5 0.14 J 0.22 J <1.0 0.21 J <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

26 35 10 9.4 6.5 7.3 <1.0 0.52 J 0.70 J
0.23 J 0.29 J 0.37 J <1.0 1.3 1.3 0.68 J <1.0 <1.0
0.63 J 0.70 J 1.1 1.2 3.4 3.3 1.8 <1.0 <1.0

<10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10

1.3 1.3 13.1 12.5 33.7 34.6 1.8 <1.0 <1.0

NA NA NA NA NA NA NA NA NA

<0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 0.30
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Young-Rainey STAR Center Area A Appendix B Outside monitoring well Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-567

12/3/2002 12/19/2002 1/13/2003 2/26/2003

<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 1.8 1 0.70 J
<1.0 0.72 J 0.56 J 0.21 J
<1.0 <1.0 <1.0 <1.0

2 <1.0 <1.0 <1.0
0.78 J <1.0 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0
<5.0 <1.0 <1.0 0.69 J
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0

0.50 J <1.0 0.14 J <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 0.67 J 0.30 J
<1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0
<10 <10 <10 <10
<10 <10 5 J <10
<1.0 <1.0 <1.0 <1.0

NA NA NA NA

<0.30 0.30 <0.30 <0.30
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

PIN15-L1

10/3/2002 10/10/2002 10/10/2002 10/17/2002 10/23/2002 10/31/2002 11/7/2002 11/14/2002 11/15/2002
Halogenated and Aromatic Volatiles (8021) [ug/L] 610/DUPE
Benzene <1000 260 J <2,500 <250 <250 32 J <25 <25 <25
Bromodichloromethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Bromoform <5000 <12,000 <12,000 <1,200 <1,200 <1200 <120 <120 <120
Bromomethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Carbon tetrachloride <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Chlorobenzene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Chloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Chloroform                              <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Chloromethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Dibromochloromethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,2-Dichlorobenzene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,3-Dichlorobenzene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,4-Dichlorobenzene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Dichlorodifluoromethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,1-Dichloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,2-Dichloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,1-Dichloroethene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
cis-1,2-Dichloroethene 50,000 3,800 630 J 560 J 11.76 7,000 4,400 2,700 350 260 220
trans-1,2-Dichloroethene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,2-Dichlorpropane <1000 1,300 J <2,500 <250 <250 <250 <25 <25 <25
cis-1,3-Dichloropropene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
trans-1,3-Dichloropropene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Ethylbenzene <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Methylene chloride 20,000 25,000 8,300 7,800 6.21 16,000 11,000 7,300 530 1,500 950
1,1,2,2-Tetrachloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Tetrachloroethene <1000 610 J <2,500 <250 110 J <250 <25 7.2 J 10.0 J
Toluene 5,500 1,400 14,000 13,000 7.41 1,600 1,800 2,400 270 470 660
1,1,1-Trichloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
1,1,2-Trichloroethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Trichloroethene 11,000 4,500 44,000 43,000 2.30 7,700 8,500 5,900 600 730 1,000
Trichlorofluoromethane <1000 <2,500 <2,500 <250 <250 <250 <25 <25 <25
Vinyl chloride <1000 <2,500 <2,500 360 630 240 J 10 J <25 <25
o-Xylene <1000 <2,500 <2,500 <250 31 J <250 2.7 J <25 <25
m&p-Xylene <1000 280 J <2,500 <250 <250 28 J 3.8 J <25 <25
2-Chloroethylvinyl ether <10000 <25,000 <25,000 <2,500 <2,500 <2500 <250 <250 <250
Methyl Tert Butyl Ether (MTBE) 760 J <25,000 <25,000 <2,500 <2,500 <2500 <250 <250 <250
Total Volative Organic Aromatics 1,400 14,000 13,000 7.41 1,600 1,800 2,400 270 470 660

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons NA NA NA NA NA NA NA NA NA

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50 1.4 3.3 3.1 6.25 0.34 1.2 1.2 0.61 0.8 NA
J = result less than RL and greater than the MDL           
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L1

11/16/2002 11/21/2002 11/29/2002 12/4/2002 12/11/2002 12/19/2002 12/27/2002 1/2/2003 1/8/2003 1/15/2003

3.0 J <50 <25 2.10 J <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<50 <250 <120 <12 <12 72 J <1,200 <5.0 <50 <120
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 58 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
100 740 200 36 34 8,000 890 27 76 88
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 0.25 J <10 <25
660 3,400 450 100 65 9,200 750 J 13 47 J 66 J
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
9.1 J 58 15.0 J 1.2 J 26.0 110 J 100 J 3.5 19 32.0

390 1,600 720 48 300 6,400 3,700 32 480 1,400
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
740 3,200 870 87 300 24,000 8,200 110 590 500
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
<10 <50 <25 <2.5 <2.5 <500 <250 <1.0 <10 <25
2.5 J <50 <25 0.51 J <500 <250 0.52 J <10 <25

<10 <50 <25 0.85 J 3.6 J <500 <250 0.86 J 3.4 J <25
<10 <500 <250 <25 <25 <5,000 <2,500 <10 <100 <250

<100 <500 <250 <25 <25 <5,000 <2,500 <10 <100 <250
390 1,600 720 48 300 6,400 3,700 32 480 1,400

NA NA NA NA NA NA NA NA NA NA

NA 2 0.32 0.32 0.76 1.6 0.79 0.12 J 0.26 J 0.62
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L1 PIN15-L2

1/27/2003 2/3/2003 2/10/2003 2/17/2003 2/24/2003 10/3/2002 10/31/2002 11/7/2002 11/14/2002 11/15/2002

<1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<5.0 <5.0 <5.0 <1.0 <5.0 <250 <1,250 <120 <50 <50
<1.0 <1.0 <1.0 <5.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 1.4 J <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10

35 45 37 140 6 <50 2,100 290 48 54
<1.0 <1.0 <1.0 1.3 J <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 1.8 J <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 1.4 J <10

1 3 J 2 J <1.0 <1.0 <50 <250 <25 <10 <10
20 5 J 20 J 170 7.5 1,200 2,700 460 300 320

<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
12.0 53.0 24.0 14 0.80 J <50 <250 <25 1.4 J <10
170 560 400 430 13 <50 210 J 320 82 180

<1.0 <1.0 <1.0 590 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
100 180 99 <1.0 10 610 580 150 210

<1.0 <1.0 <1.0 <1.0 <1.0 <50 <250 <25 <10 <10
<1.0 <1.0 <1.0 <1.0 <1.0 6 J 450 <25 <10 <10

1 4 J 3 J <1.0 <1.0 <50 <250 2.9 J <10 <10
3 11 8 <1.0 0.28 J <50 24 J 4 J <10 <10

<10 <10 <10 <10 <10 <500 <2,500 <250 <100 <100
<10 <10 <10 <10 <10 <500 <2.500 <250 <100 <100
175 571 408 430 13 <50 <250 320 82 180

NA NA NA NA NA NA NA NA NA NA

3.8 4.8 5 3.2 0.80 <.30 NA NA NA NA
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L2 PIN15-L3

11/16/2002 11/29/2002 2/10/2003 11/18/2002 11/21/2002 11/26/2002 11/29/2002 12/1/2002 12/3/2002

<2.5 <10 <1.0 <25 <25 9.5 J <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<12 <50 <5.0 <120 <120 <250 <12 <25 <12

<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5

16 90 26 160 90 380 75 44 77
<2.5 <10 <1.0 <25 <25 38 J <2.5 3 J <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 J <25 <25 8.6 J 0.53 J <5.0 <2.5
130 280 21 1,300 770 860 210 230 110

<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
1.3 J 5.8 J 12 <25 <25 73 4.2 <5.0 <2.5
70 270 220 12 J 11 J 3,400 170 4.4 J 3.3

<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
120 300 62 150 77 3,300 220 11 66

<2.5 <10 <1.0 <25 <25 <50 <2.5 <5.0 <2.5
<2.5 <10 <1.0 18 J <25 <50 <2.5 <5.0 1.6 J
0.42 J <10 1.9 J <25 <25 13.0 J 1.0 J <5.0 <2.5

0.7 J <10 5 <25 <25 28 J 2.10 J <5.0 <2.5
<25 <100 <10 <250 <250 <500 <25 <50 <25
<25 <100 <10 <250 <250 <500 <25 <50 <25

70 270 225 <25 <25 3,400 170 <5.0 3.3

NA NA NA NA NA NA NA NA NA

NA 0.95 2 NA
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L4 PIN15-L5 PIN15-L6

10/3/2002 10/3/2002 10/10/2002 10/17/2002 10/23/2002  1/31/2003 11/7/2002 11/8/2002 11/9/2002
Dupe

<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<5.0 <5.0 <12 <1,200 <1,200 <5.0 <25 <25 <25
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0

1 J 1 -12.56 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 3.5 2.8 J 3.2 J 2.3 J
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
0.35 J <5.0 170 7,500 16,000 B 2.7 J 380 270 220
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 0.33 J <250 40 J <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 2.4 J 90 77 85
<1.0 <1.0 <2.5 <250 37 J <1.0 <5.0 <5.0 <5.0
<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0
<10 <10 <25 <2,500 <2,500 <10 <50 <50 <50
<10 <10 <25 <2,500 <2,500 <10 <50 <50 <50

<1.0 <1.0 <2.5 <250 <250 <1.0 <5.0 <5.0 <5.0

NA NA NA NA NA NA NA NA NA

<0.30 1 <0.30 <0.30 <0.30 NA NA NA NA
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L6

11/14/2002 11/15/2002 11/16/2002 11/21/2002 12/12/2002 12/19/2002 12/27/2002 1/2/2003 1/8/2003 1/15/2003

<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <12 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0

1.5 2.5 2.5 0.73 J <2.5 2.2 1.8 2.1 1.2 2.1
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0

82 100 94 69 140 5.4 0.47 J <5.0 <5.0 1 J
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<10 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0

0.36 J <1.0 3.20 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 0.12 J
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0

19 25 39 11 7.1 5.4 4.1 3.1 4.4 4
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 1.5
<10 <10 <10 <10 <25 <10 <10 <10 <10 <10
<10 <10 <10 <10 <25 <10 <10 <10 <10 <10

<1.0 <1.0 3.2 <1.0 <2.5 <1.0 <1.0 <1.0 <1.0 1.5

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
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Young-Rainey STAR Center Area A Appendix B Process Sample Results

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform                              
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 50,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 20,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 5,500
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 11,000
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50
J = result less than RL and greater than the MDL
B=Analyte was detected in associated method blank.
NA=Not Analyzed

Groundwater 
Cleanup Goal 

(ug/L)

PIN15-L6 PIN15-L7

1/27/2003 2/10/2003 2/17/2003 2/24/2003 10/29/2002 11/29/2002 12/4/2002 2/3/2003

<1.0 <1.0 <1.0 <1.0 0.11 J <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 0.3 J <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 1 J 1 J <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1.6 3.5 J 3.5 1.5 <1.0 0.99 J <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 0.39 J <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 0.62 J <1.0 <1.0
0.34 J 0.98 J 0.40 J <5.0 14 B 38 0.38 J 0.78 J
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 0.97 J 0.18 J <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 0 J <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1.4 7.7 6.0 0.91 J <1.0 7 <1.0 <1.0
<1.0 <1.0 <1.0 0.13 J 0.15 J <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<10 <10 <10 <10 <10 <10 <1.0 <1.0
<10 <10 <10 <10 <10 <10 <1.0 <1.0

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

NA NA NA NA NA NA NA NA

NA NA NA NA NA <0.30 0.38 J <0.30
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Young-Rainey STAR Center Area A Appendix B NAPL sampling results

PIN15-LNAPL PIN15-DNAPL
11/20/2002 11/20/2002

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene <2,500,000 <5,000,000
Bromodichloromethane <2,500,000 <5,000,000
Bromoform <12,000,000 <25,000,000
Bromomethane <2,500,000 <5,000,000
Carbon tetrachloride <2,500,000 <5,000,000
Chlorobenzene <2,500,000 <5,000,000
Chloroethane <2,500,000 <5,000,000
Chloroform <2,500,000 <5,000,000
Chloromethane <2,500,000 <5,000,000
Dibromochloromethane <2,500,000 <5,000,000
1,2-Dichlorobenzene <2,500,000 <5,000,000
1,3-Dichlorobenzene <2,500,000 <5,000,000
1,4-Dichlorobenzene <2,500,000 <5,000,000
Dichlorodifluoromethane <2,500,000 <5,000,000
1,1-Dichloroethane <2,500,000 <5,000,000
1,2-Dichloroethane <2,500,000 <5,000,000
1,1-Dichloroethene <2,500,000 <5,000,000
cis-1,2-Dichloroethene 50,000 <2,500,000 1,200,000 J
trans-1,2-Dichloroethene <2,500,000 <5,000,000
1,2-Dichlorpropane <2,500,000 <5,000,000
cis-1,3-Dichloropropene <2,500,000 <5,000,000
trans-1,3-Dichloropropene <2,500,000 <5,000,000
Ethylbenzene <2,500,000 <5,000,000
Methylene chloride 20,000 1,200,000 J 3,100,000 J
1,1,2,2-Tetrachloroethane <2,500,000 <5,000,000
Tetrachloroethene 6,200,000 850,000 J
Toluene 5,500 180,000,000 53,000,000
1,1,1-Trichloroethane <2,500,000 <5,000,000
1,1,2-Trichloroethane <2,500,000 <5,000,000
Trichloroethene 11,000 190,000,000 91,000,000
Trichlorofluoromethane <2,500,000 <5,000,000
Vinyl chloride <2,500,000 <5,000,000
o-Xylene <2,500,000 <5,000,000
m&p-Xylene <2,500,000 <5,000,000
2-Chloroethylvinyl ether <25,000,000 <50,000,000
Methyl Tert Butyl Ether (MTBE) <25,000,000 <50,000,000
Total Volative Organic Aromatics 180,000,000 53,000,000

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons <15,000,000 <15,000,000

Petroleum Range Organics (FL-PRO) [mg/L] (mg/L)
Petroleum Hydrocarbons 50 NA NA

J = result less than RL and greater than the MDL

B=Analyte was detected in associated method blank.

NA=Not Analyzed

Groundwater 
Cleanup Goal (ug/L)
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Young-Rainey STAR Center Area A Appendix B Vapor Cap Stormwater Runoff and East Pond Baseline Results

SR-1 POND
7/12/2002 7/12/2002

Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene <1.0 <1.0
Bromodichloromethane <1.0 <1.0
Bromoform <5.0 <5.0
Bromomethane <1.0 <1.0
Carbon tetrachloride <1.0 <1.0
Chlorobenzene <1.0 <1.0
Chloroethane <1.0 <1.0
Chloroform <1.0 <1.0
Chloromethane <1.0 <1.0
Dibromochloromethane <1.0 <1.0
1,2-Dichlorobenzene <1.0 <1.0
1,3-Dichlorobenzene <1.0 <1.0
1,4-Dichlorobenzene <1.0 <1.0
Dichlorodifluoromethane <1.0 <1.0
1,1-Dichloroethane <1.0 <1.0
1,2-Dichloroethane <1.0 <1.0
1,1-Dichloroethene <1.0 <1.0
cis-1,2-Dichloroethene <1.0 <1.0
trans-1,2-Dichloroethene <1.0 <1.0
1,2-Dichlorpropane <1.0 <1.0
cis-1,3-Dichloropropene <1.0 <1.0
trans-1,3-Dichloropropene <1.0 <1.0
Ethylbenzene <1.0 <1.0
Methylene chloride 0.89 J <5.0
1,1,2,2-Tetrachloroethane <1.0 <1.0
Tetrachloroethene <1.0 <1.0
Toluene <1.0 <1.0
1,1,1-Trichloroethane <1.0 <1.0
1,1,2-Trichloroethane <1.0 <1.0
Trichloroethene <1.0 <1.0
Trichlorofluoromethane <1.0 <1.0
Vinyl chloride <1.0 <1.0
o-Xylene <1.0 <1.0
m&p-Xylene <1.0 <1.0
2-Chloroethylvinyl ether <10 <10
Methyl Tert Butyl Ether (MTBE) <10 <10
Total Volative Organic Aromatics <1.0 <1.0
J = result less than RL and greater than the MDL
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Young-Rainey STAR Center Area A Appendix B Process Vapor Results

PIN15-V1
10/4/02 10/10/02 10/17/02 10/24/02 10/31/02 11/7/02 11/14/02 11/21/02 11/29/02

Halogenated and Aromatic Volatiles (TO-14) (ppbv)
Dichlorodifluoromethane <4.8 <3.4 4 <17 <240 <42 <530 <1,800 <5,100
1,2-Dichloro-1,1,2,2-tetrafluoroethane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Chloromethane <12 <8.4 <9.1 <43 <600 <100 <1,300 <4,500 <13,000
Vinyl chloride 450 210 380 430 2,900 840 7,200 2,300 4,700 J
Bromomethane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Chloroethane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <13,000
Trichlorofluoromethane <4.8 <3.4 <3.6 13 J <240 <42 <530 <1,800 <5,100
1,1-Dichloroethene 3 J 1.8 J <3.6 14 J <240 <42 <530 <1,800 <5,100
1,1,2-Trichloro-1,2,2-trifluoroethane 29 12 28 71 270 200 5,100 1,600 J <5,100
Acetone NA NA NA NA NA NA NA NA NA
Methylene chloride 630 B 280 B 480 B 1,600 B 3,200 B 3,400 43,000 B 48,000 B 61,000
1,1-Dichloroethane <4.8 <3.4 <3.6 8.9 J <240 <42 <530 <1,800 <5,100
cis-1,2-Dichloroethene 320 120 130 170 3,400 920 18,000 9,000 33,000
Chloroform <4.8 7.4 <3.6 10 J <240 <42 <530 <1,800 <5,100
1,1,1-Trichloroethane <4.8 1.8 J <3.6 13 J <240 <42 <530 <1,800 <5,100
Carbon tetrachloride <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Benzene <4.8 2.2 J <3.6 9.8 J <240 <42 <530 <1,800 <5,100
1,2-Dichloroethane <4.8 <3.4 <3.6 8.4 J <240 <42 <530 <1,800 <5,100
Trichloroethene 440 510 130 470 17,000 2,500 69,000 110,000 280,000
1,2-Dichloropropane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
cis-1,3-Dichloropropene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Toluene 130 290 72 90 1,000 1,000 50,000 56,000 240,000
trans-1,3-Dichloropropene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,1,2-Trichloroethane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Tetrachloroethane 8.7 11 <3.6 12 J <240 34 J 1,100 1,200 J 7,500
1,2-Dibromoethane (EDB) <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Chlorobenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Ethylbenzene 3 J 11 7.2 <17 <240 <42 <530 <1,800 <5,100
m-Xylene & p-Xylene 20 44 22 12 J <240 <42 230 J <1,800 <5,100
o-Xylene 10 13 8.7 <17 <240 <42 <530 <1,800 <5,100
Styrene <4.8 <3.4 20 <17 <240 <42 <530 <1,800 <5,100
1,1,2,2-Tetrachloroethane <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
4-Ethyltoluene NA NA NA NA NA NA NA NA NA
1,3,5-Trimethylbenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,2,4-Trimethylbenzene 4.6 J <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,3-Dichlorobenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,4-Dichlorobenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,2-Dichlorobenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Benyzl chloride <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
1,2,4-Trichlorobenzene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
Hexachlorobutadiene <4.8 <3.4 <3.6 <17 <240 <42 <530 <1,800 <5,100
J = result less than RL and greater than the MDL

B=Analyte was detected in associated method blank.
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Young-Rainey STAR Center Area A Appendix B Process Vapor Results

Halogenated and Aromatic Volatiles (TO-14) (ppbv)
Dichlorodifluoromethane
1,2-Dichloro-1,1,2,2-tetrafluoroethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Methylene chloride
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethane
1,2-Dibromoethane (EDB)
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
4-Ethyltoluene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Benyzl chloride
1,2,4-Trichlorobenzene
Hexachlorobutadiene
J = result less than RL and greater than the MDL

B=Analyte was detected in associated method blank.

PIN15-V1
12/4/02 12/12/02 12/19/02 12/27/02 1/2/03 1/8/03 1/15/03 1/27/03 2/3/03 2/12/03 2/17/03 2/24/03

<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

<2,200 <770 <800 <200 <500 <1,300 <1,000 <400 <100 <100 <200 <80
1,500 530 <400 300 <250 <670 <500 <200 65 <50 <100 94
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

<2,200 <770 <800 <200 <500 <1,300 <1,000 <400 <100 <100 <200 <80
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <1,200 <670 <500 <200 <50 <50 <100 <40

NA NA <2,000 610 <1,200 <3,300 <2,500 1,400 1,400 1,900 1,300 3,800
21,000 8,000 10,000 4,600 3,500 4,600 7,500 2,200 780 620 2,800 1,200

<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
8,900 3,000 6,500 3,000 4,400 7,200 3,600 1,900 730 970 2,500 1,300
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 690 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

63,000 20,000 56,000 24,000 44,000 57,000 29,000 18,000 3,300 2,400 8,500 4,400
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

25,000 10,000 25,000 14,000 25,000 62,000 77,000 31,000 6,600 6,200 8,800 4,500
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

850 J 370 960 630 1,400 1,300 1,400 780 210 100 120 210
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 230 <250 <670 610 <200 100 58 <100 160
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40

NA NA NA 100 <250 <670 <500 <200 <50 <50 <100 41
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 140 <250 <670 <500 <200 53 <50 <100 60
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <400 <100 <250 <670 <500 <200 <50 <50 <100 <40
<880 <310 <2,000 <250 <1,200 <670 <500 <200 <50 <50 <100 <40
<880 <310 <1,000 <250 <620 <670 <1,200 <500 <120 <120 <250 <100
<880 <310 <800 <200 <500 <670 <1,000 <400 <100 <100 <200 <80
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Young-Rainey STAR Center Area A Appendix B Process Vapor Results

Halogenated and Aromatic Volatiles (TO-14) (ppbv)
Dichlorodifluoromethane
1,2-Dichloro-1,1,2,2-tetrafluoroethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Methylene chloride
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethane
1,2-Dibromoethane (EDB)
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
4-Ethyltoluene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Benyzl chloride
1,2,4-Trichlorobenzene
Hexachlorobutadiene
J = result less than RL and greater than the MDL

B=Analyte was detected in associated method blank.

PIN15-V2
10/4/02 10/31/02 11/29/02 12/27/02 2/12/03

<2.7 <28 <260 <10 8.6
<2.7 <28 <260 <10 <3.8
<6.6 <69 <650 <20 <7.7

85 2,000 3,100 350 53
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <20 <7.7
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 6
<2.7 <28 320 <10 14

NA NA NA <50 81
47 B 2,600 18,000 3,300 510

<2.7 <28 <260 <10 <3.8
<2.7 15 J 3,900 660 330
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 17,000 1,900 670
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8

3.7 <28 310 49 210
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 10 17
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8

2.1 J <28 <260 <10 <3.8
11 <28 <260 <10 7.7
4.6 <28 <260 <10 <3.8
4.5 <28 <260 18 8

<2.7 <28 <260 <10 <3.8
NA NA NA <10 <3.8

<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <10 <3.8
<2.7 <28 <260 <20 <19
<2.7 <28 <260 <20 <9.6
<2.7 <28 <260 <20 <7.7
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Young-Rainey STAR Center Area A Appendix B Process Vapor Results

Halogenated and Aromatic Volatiles (TO-14) (ppbv)
Dichlorodifluoromethane
1,2-Dichloro-1,1,2,2-tetrafluoroethane
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene
1,1,2-Trichloro-1,2,2-trifluoroethane
Acetone
Methylene chloride
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethane
1,2-Dibromoethane (EDB)
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
o-Xylene
Styrene
1,1,2,2-Tetrachloroethane
4-Ethyltoluene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
Benyzl chloride
1,2,4-Trichlorobenzene
Hexachlorobutadiene
J = result less than RL and greater than the MDL

B=Analyte was detected in associated method blank.

PIN15-V3 PIN15-V3
10/4/02 10/10/02 10/10/02 10/17/02 10/24/02 10/31/02 11/29/02 12/27/02 2/12/03

611/DUPE
<2.6 <4.0 <4.7 1.0 J <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<6.5 <9.9 <12 <5.5 <11 <20 <460 <33 <12
<2.6 400 390 3 280 480 470 840 360 43
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <33 <12
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 200 <17 <5.9

NA NA NA NA NA NA NA NA <83 120
46 B 57 B 68 B -18 28 B 300 B 590 10,000 3,500 450

<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 1,400 830 310
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 11,000 2,900 970
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9

3.1 3.3 J 5.4 -48 <2.2 <4.5 <8.0 <180 <42 300
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 19
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9

2.2 J 3.8 J 17 -127 3.4 3.4 J <8.0 <180 <17 <5.9
13 12 86 -151 6.9 13 7.7 J <180 <17 11
6 5.5 28 -134 2.7 5.8 <8.0 <180 <17 <5.9

<2.6 14 <4.7 14 10 4.8 J <180 18 8
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9

NA NA NA NA NA NA NA <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <17 <5.9
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <33 <29
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <33 <15
<2.6 <4.0 <4.7 <2.2 <4.5 <8.0 <180 <33 <12
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

PIN15-SB-1-1 PIN15-SB-1-2 PIN15-SB-2-1 PIN15-SB-2-2 PIN15-SB-3-1 PIN15-SB-3-2

6/4/02 6/4/02 6/4/02 6/4/02 6/8/02 6/8/02
Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene <6.4 <6.2 5.2 J <6.7 <6.0 <6.7
Bromodichloromethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Bromoform <32 <31 <44 <33 <30 <33
Bromomethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Carbon tetrachloride <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Chlorobenzene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Chloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Chloroform <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Chloromethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Dibromochloromethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,2-Dichlorobenzene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,3-Dichlorobenzene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,4-Dichlorobenzene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Dichlorodifluoromethane <6.4 <6.2 <8.8 <6.7 3.4 J <6.7
1,1-Dichloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,2-Dichloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,1-Dichloroethene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
cis-1,2-Dichloroethene 71,000 <6.4 <6.2 <8.8 <6.7 <6.0 94
trans-1,2-Dichloroethene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,2-Dichlorpropane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
cis-1,3-Dichloropropene <6.4 7.2 <8.8 <6.7 <6.0 <6.7
trans-1,3-Dichloropropene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Ethylbenzene <6.4 <6.2 4.9 J <6.7 <6.0 2.3 J
Methylene chloride 227,000 <13 3.3 J 3.2 J <13 <12 <6.7
1,1,2,2-Tetrachloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Tetrachloroethene <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Toluene 15,000 2.4 J 240 870 2.6 J 4.7 J 5.9 J
1,1,1-Trichloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
1,1,2-Trichloroethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Trichloroethene 20,400 <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Trichlorofluoromethane <6.4 <6.2 <8.8 <6.7 <6.0 <6.7
Vinyl chloride <6.4 22 49 <6.7 <6.0 <6.7
o-Xylene <6.4 <6.2 6.4 J <6.7 3.9 J 5.6 J
m&p-Xylene <6.4 3.2 J 16 <6.7 8.2 11
2-Chloroethylvinyl ether <64 <62 <88 <67 <60 <67
Methyl Tert Butyl Ether (MTBE) <64 <62 <88 <67 <60 <67
Total Volative Organic Aromatics <6.4 240 240 <6.7 8.2 11

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500 <14 <13 <13 <14 <14 <14
J = result less than RL and greater than the MDL

 

Soil Cleanup 
Goal (ug/kg)
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB-4-1 PIN15-SB-4-2 PIN15-SB-5-1 PIN15-SB-5-2 PIN15-SB-6-1 PIN15-SB-6-2

6/8/02 6/8/02 6/8/02 6/8/02 6/8/02 6/8/02

<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<32 <37 <39 <33 <40 <40
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 4.3 J
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<13 5.1 J <16 <13 <16 33
<6.5 4.2 J <7.9 5.3 J <8.1 <8.1

1.7 J <7.4 <7.9 <6.6 <8.1 <8.1
2.8 J 3.2 J <7.9 J 3 J 4.7 J 8.3 J

<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
4.3 J <7.4 <7.9 <6.6 <8.1 <8.1

<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 <8.1
<6.5 <7.4 <7.9 <6.6 <8.1 3.8 J
<6.5 <7.4 <7.9 <6.6 <8.1 9.2 J
<65 <74 <79 <66 <81 <89
<65 <74 <79 <66 <81 <89
<6.5 <7.4 <7.9 <6.6 <8.1 <9.2

<13 <14 <13 <14 <13 <14
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB-7-1 PIN15-SB-7-2 PIN15-SB-8-1 PIN15-SB-8-2 PIN15-SB-9-1 PIN15-SB-9-2

6/8/02 6/8/02 6/7/02 6/7/02 6/7/02 6/7/02

<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<32 <35 <43 <49 <48 <44
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <18
<13 <14 <17 <20 <19 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8

3.3 J 4 J 3.5 J 6.4 J 3.9 J 4.1 J
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8
<64 <71 <83 <98 <95 <88
<64 <71 <83 <98 <95 <88
<6.4 <7.1 <8.3 <9.8 <9.5 <8.8

<13 <14 <14 <13 <14 <13
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB-10-1 PIN15-SB-10-2 PIN15-SB-14-1 PIN15-SB-14-2 PIN15-SB-15-1

6/7/02 6/7/02 6/5/02 6/5/02 0612/DUPE 6/5/02
(17 ft bls) (25 ft bls) (25 ft bls) (9 ft bls)

<9.3 <8.0 3.3 J <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<47 <40 <26 <3,400 <800 <37
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 1,400 2,100 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5

15 <8.0 3.9 J <670 <160 3.2 J
<19 <16 <10 <1,300 <320 4.8 J
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5

77 2.7 J 8.7 2,700 2,600 7.8
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 <670 <160 <7.5
<9.3 <8.0 <5.2 590 J 1,600 <7.5
<9.3 <8.0 4.2 J <670 <160 5.2 J

4.8 J <8.0 9.7 <670 <160 12
<93 <80 <52 <6,700 <1,600 <75
<93 <80 <52 <6,700 <1,600 <75

92 <8.0 18.4 2,700 2,600 19.8

320 15 <13 <13 <14 <13
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB-15-2 PIN15-SB1 PIN15-SB1 PIN15-SB1 PIN15-SB2 PIN15-SB2

6/5/02 12/22/02 12/22/02 12/22/02 12/22/02 12/22/02
(20 ft bls) (5-5.5) (6-7) (7-8) (8-8.5) (9-9.5)

15 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<53 <26 <3,200 <2,400 <2,600 <550
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 82 7,100 1,600 9,000 150
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 300 J <110
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
3.9 J <5.1 930 <490 200 J <110
7.8 J <10 <1,300 <980 <980 <220

<10 <5.1 <650 <490 <520 <110
<10 2 J 1,300 400 J 630 83 J

9 J 170 30,000 7,300 23,000 2,100
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
<10 230 37,000 16,000 24,000 570
<10 <5.1 <650 <490 <520 <110
<10 <5.1 <650 <490 <520 <110
7.3 J <5.1 <650 <490 270 J <110
12 <5.1 2,400 380 J 1,200 <110

<100 <51 <6,500 <4.900 <5,200 <1,100
<100 <51 <6,500 <4,900 <5,200 <1,100

27 170 33,330 7,300 24,200 2,100

<13 120 190 670 48 <12
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB2 PIN15-SB3 PIN15-SB3 PIN15-SB3 PIN15-SB4 PIN15-SB4

12/22/02 12/22/02 12/22/022 12/22/02 12/22/02 12/22/02
(10.5-11) (7.5-8) (13.5-14) (15.5-16) (8-8.5) (10-10.5)

<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <58
<550 <500 <24 <24 <2,800 <2,900
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 300 J <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580

95 J 410 34 100 710 800
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 290 J <580
<110 <100 <4.8 <4.7 <570 <580
<110 59 J 1.9 J <4.7 <570 <580
<220 <200 <9.7 <9.5 <1,100 <1,200
<110 <100 <4.8 <4.7 <570 <580

190 17 J <4.8 5.4 950 880
2,600 3,000 170 360 16,000 18,000
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580

430 2,400 31 220 16,000 9,300
<110 <100 <4.8 <4.7 <570 <580
<110 <100 <4.8 <4.7 <570 <580

22 J 24 J 2.6 J 1.4 J <570 <580
100 J 120 5.3 3.4 J 220 J 380 J

<1,100 <1,000 <48 <47 <5,700 <5,800
<1,100 <1,000 <48 <47 <5,700 <5,800

2,600 3,120 175.3 360 16,000 18,000

<12 100 <12 <11 <12 <12
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB4 PIN15-SB5 PIN15-SB5 PIN15-SB5 PIN15-SB6 PIN15-SB6

12/22/02 12/22/02 12/22/02 12/22/02 1/20/03 1/20/03
(14.5-15) (5-5.5) (11.5-12) (15-15.5)

<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100

<470 <2,800 <22 <24 <2,600 <500
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100

2,000 <550 31 9 2,900 3,500
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100

86 J <550 <4.5 <4.7 <510 <100
<190 <1,100 <9.0 <9.4 <1,000 <200
<94 <550 <4.5 <4.7 <510 <100
550 940 7.5 <4.7 100 J 41 J

11,000 4,000 120 26 2,200 780
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100

5,200 16,000 210 9.2 5,200 2,600
<94 <550 <4.5 <4.7 <510 <100
<94 <550 <4.5 <4.7 <510 <100
190 <550 <4.5 <4.7 <510 70 J
920 <550 <4.5 <4.7 260 J 120

<940 <5,500 <45 <47 <5,100 <1000
<940 <5,500 <45 <47 <5,100 <1000

12,110 4,000 120 26 2,200 900

<11 400 87 36 290 <12
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Young-Rainey STAR Center Area A Appendix B Interim Soil Sampling Results

Halogenated and Aromatic Volatiles (8021) [ug/kg dw]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene 71,000
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride 227,000
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene 15,000
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene 20,400
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Petroleum Range Organics (FL-PRO) [mg/kg dw] (mg/kg)
Petroleum Hydrocarbons 2,500
J = result less than RL and greater than the MDL

Soil Cleanup 
Goal (ug/kg)

PIN15-SB6 PIN15-SB6 PIN15-SB6 PIN15-SB7 PIN15-SB8 PIN15-SB9 PIN15-SB9

1/20/03 1/20/03 1/20/03 1/21/03 1/20/03 1/20/03 1/20/03

<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<1,000 <2400 <2600 <500 <26 <24 <500
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100

9,900 270 J 860 240 5.7 9.1 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <980 <1000 79 J 3.2 J 6.8 J 180
<2,100 <490 <520 <100 <5.3 <4.8 <100

2,700 330 J 430 J 150 <5.3 <4.8 <100
38,000 3,200 6,200 5,200 13 4.2 J <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100

100,000 8,400 19,000 1,300 51 18 88 J
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 <100 <5.3 <4.8 <100
<2,100 <490 <520 26 J <5.3 <4.8 <100

1,300 J 470 J 460 J 84 J <5.3 <4.8 <100
<2,100 <4900 <5200 <1,000 <53 <48 <1,000

<4900 <5200 <1,000 <53 <48 <1,000
38,000 3,200 6,200 5,200 13 <4.8 <100

730 530 590 150 <12 <11 150
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Young-Rainey STAR Center Area A Appendix B Resin Results (1/20/03)

Analyte
Concentration 

(ug/kg) Analyte
Concentration 

(ug/kg)
1,1,1,2-Tetrachloroethane <25 Bromobenzene <25
1,1,1-Trichloroethane <25 Bromochloromethane <25
1,1,2,2-Tetrachloroethane <25 Bromodichloromethane <25
1,1,2-Trichloroethane <25 Bromoform <25
1,1-Dichloroethane <25 Bormomethane <50
1,1-Dichloroethene 33.9 Buthylbenzene 428
1,1-Dirchloropropene <25 Carbon Tetrachloride <25
1,2,3-Trichloropropane <25 Chlorobenzene <25
1,2,4-Trimethylbenzene <25 Chloroethane <50
1,2-Dirbromo-3-chloropropane <50 Chloroform <25
1,2-Dibromoethane <25 Chlromethane 120
1,2-Dichlorobenzene <25 cis-1,2-Dichlroethene 11.3 J
1,2-Dichloroethane <25 cis-1,3-Dichlorpropene <25
1,2-Dirchlorethene 14.6 J Dibromochloromethane <25
1,2-Dichlropropane <25 Dibromomethane <25
1,3,5-Trimethylbenzene <25 Ethylbenzene <25
1,3-Dirchlorobenzene <25 Isopropylbenzene <25
1,3-Dichloropropane <25 m,p-Xylene 41.4
1,4-Dichlorobenzene <25 Methylene Chloride 29,400 E
2-Butenal 503 o-Xylene 15.2 J
2,2-Dichloropropane <25 NJ Propylbenzene <25
2,4-Dihydro-2H-1-benzopyran 114 NJ sec-Butylbenzene <25
2-Butanone <50 Styrene 11.6 J
2-Chlorotoluene 84.4 tert-Butylbenzene <25
2-Ethyl-1-hexanol 3,796 NJ Tetrachloroethene <25
2-Hexanone <50 Toluene 251
3-Methylbenzaldehyde 176 NJ Total Xylenes 56.5 J
4-Chlorotoluene 62.2 trans-1,2-Dichloroethene <25
4-Ethylbenzaldehyde 186 NJ trans-1,3-Dichloropropene <25
4-Methyl-2-pentanone 16,800 E Trichloroethene 5,270 E
4-Methylbenzaldehyde 106 NJ Trichlorofluoromethane <25
Acetone 782 Unknown 674 J
Benzaldehyde 309 NJ Unknown 253 J
Benzene 77.9 Vinyl Chloride <50
Benzene, ethyoxymethyl 364 NJ

E=compounds whose concentrations exceed the calibration range of the instrument for that specific analysis.
J = estimated value.  Used either when estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is 
assumed or when the mass spectral data indicate the presence of a coumpound that meets the identification criteria, but the result is less than 
N=indicates presumptive identification of a TIC, when the identification is based on a mass spectral library search.  It is applied to all TIC 
results except for general classifications (I.e., chlorinated hydrocarbons, etc.)
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Young-Rainey STAR Center Area A Appendix B Water Discharge Results

Samples from L-6 and L-7, always the discharged water 10/29/02 11/7/02 11/8/02 11/9/02 11/14/02 11/15/02 11/16/02 11/21/02 11/29/02 12/4/02 12/12/02 12/19/02 12/27/02 1/2/03
Halogenated and Aromatic Volatiles (8021) [ug/L]                  
Benzene 0.11 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Bromodichloromethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Bromoform <5.0 <25 <25 <25 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <12 <5.0 <5.0 <5.0
Bromomethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Carbon tetrachloride <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Chlorobenzene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Chloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Chloroform <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Chloromethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Dibromochloromethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,2-Dichlorobenzene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,3-Dichlorobenzene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,4-Dichlorobenzene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Dichlorodifluoromethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,1-Dichloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,2-Dichloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,1-Dichloroethene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
cis-1,2-Dichloroethene <1.0 2.8 3.2 2.3 1.5 2.5 2.5 0.73 0.99 <1.0 <2.5 2.2 1.8 2.1
trans-1,2-Dichloroethene 0.39 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,2-Dichlorpropane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
cis-1,3-Dichloropropene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
trans-1,3-Dichloropropene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Ethylbenzene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 0.62 <1.0 <2.5 <1.0 <1.0 <1.0
Methylene chloride 14 380 270 220 82 100 94 69 38 0.38 140 5.4 0.47 <5.0
1,1,2,2-Tetrachloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Tetrachloroethene <1.0 <5.0 <5.0 <5.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Toluene 0.97 <5.0 <5.0 <5.0 0.36 <1.0 3.20 <1.0 0.18 <1.0 <2.5 <1.0 <1.0 <1.0
1,1,1-Trichloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
1,1,2-Trichloroethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Trichloroethene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Trichlorofluoromethane <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
Vinyl chloride <1.0 90 77 85 19 25 39 11 7 <1.0 7.1 5.4 4.1 3.1
o-Xylene 0.15 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
m&p-Xylene <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0
2-Chloroethylvinyl ether <10 <50 <50 <50 <10 <10 <10 <10 <10 <1.0 <25 <10 <10 <10
Methyl Tert Butyl Ether (MTBE) <10 <50 <50 <50 <10 <10 <10 <10 <10 <1.0 <25 <10 <10 <10
Total Volative Organic Aromatics <1.0 <5.0 <5.0 <5.0 <1.0 <1.0 3.2 <1.0 <1.0 <1.0 <2.5 <1.0 <1.0 <1.0

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Petroleum Range Organics (FL-PRO) [mg/L]
Petroleum Hydrocarbons NA NA NA NA NA NA NA NA <0.30 0.38 NA NA NA NA
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Young-Rainey STAR Center Area A Appendix B Water Discharge Results

Samples from L-6 and L-7, always the discharged water
Halogenated and Aromatic Volatiles (8021) [ug/L]
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichlorpropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride
o-Xylene
m&p-Xylene
2-Chloroethylvinyl ether
Methyl Tert Butyl Ether (MTBE)
Total Volative Organic Aromatics

Hydrocarbons (8100) [ug/kg ww]
Hydrocarbons

Petroleum Range Organics (FL-PRO) [mg/L]
Petroleum Hydrocarbons

1/8/03 1/15/03 1/27/03 2/3/03 2/10/03 2/17/03 2/24/03

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 0.3 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 1 1 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1.2 2.1 1.6 <1.0 3.5 3.5 1.5
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<5.0 1 0.34 0.78 0.98 0.40 <5.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 0 <1.0
<1.0 0.12 <1.0 <1.0 <1.0 <1.0 <1.0
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

4.4 4 1.4 <1.0 7.7 6.0 0.91
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.13
<1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0
<10 <10 <10 <1.0 <10 <10 <10
<10 <10 <10 <1.0 <10 <10 <10
<1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0

NA NA NA NA NA NA NA

NA NA NA <0.30 NA NA NA
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 C-1 

 Soil samples
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Figure C-1a. Pre-treatment cis-1,2-DCE 
concentration in soil (in µg/Kg). 

Figure C-1b. Post-treatment cis-1,2-DCE 
concentration in soil (in µg/Kg). 

Figure C-2a. Pre-treatment Methylene 
chloride concentration in soil (in µg/Kg).

Figure C-2b. Post-treatment Methylene 
chloride concentration in soil (in µg/Kg).
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Figure C-3a. Pre-treatment Toluene 
concentration in soil (in µg/Kg). 

Figure C-3b. Post-treatment Toluene 
concentration in soil (in µg/Kg). 

Figure C-4a. Pre-treatment Trichloroethene 
concentration in soil (in µg/Kg).

Figure C-4b. Post-treatment Trichloroethene 
concentration in soil (in µg/Kg). 
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              Soil samples
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Figure C-5a. Pre-treatment FL-Petroleum 
Range Organics concentration in soil (in 
µg/Kg). 

Figure C-5b. Post-treatment FL-Petroleum 
Range Organics concentration in soil (in 
µg/Kg).
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Groundwater samples
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Figure C-6a. Pre-treatment cis-1,2-DCE 
concentration in groundwater (in µg/L). Plot 
not contoured because of sparse data set. 

Figure C-6b. Post-treatment cis-1,2-DCE 
concentration in groundwater (in µg/L). 

Figure C-7a. Pre-treatment Methylene 
chloride concentration in groundwater (in 
µg/L). Plot not contoured because of sparse 
data set. 

Figure C-7b. Post-treatment Methylene 
chloride concentration in groundwater (in 
µg/L). 
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Figure C-8a. Pre-treatment Toluene 
concentration in groundwater (in µg/L). Plot 
not contoured because of sparse data set. 

Figure C-8b. Post-treatment Toluene 
concentration in groundwater (in µg/L). 

Figure C-9a. Pre-treatment Trichloroethene 
concentration in groundwater (in µg/L). Plot 
not contoured because of sparse data set. 

Figure C-9b. Post-treatment Trichloroethene 
concentration in groundwater (in µg/L). 
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Range Organics concentration in groundwater 
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Sheet 1.  Process data Vapor stream data V-3 loc. V-1 V-2 V-3 Liquid stream data

Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
JSE 1 10/2/02 7:15 PM 85 -5 71 1 88 0.1 0 20,587 10,705

Night 3 10/4/02 12:10 AM 79 -4 70 80 5 2 83 2.5 0 0 80 36,192 3,671 4,435 31,015 26,667
JSE 4 10/4/02 2:53 PM 90 -4 112 114 -5 0 112 2.4 3 0 0 90 47,825 3,672 4,459 41,347 35,034

Night 5 10/5/02 12:35 AM 70 -2 92 104 -5 2 90 2.5 3 0 0 82 56,194 28,725 4,470 48,564 43,414
JSE 6 10/5/02 5:20 PM 88 -4 104 110 -3 1.5 106 2.65 7 6 0 86 70,305 51,777 4,499 61,077 60,288

Night 7 10/6/02 2:15 AM 80 -2 96 110 -4 2 92 2.7 0 0 70 79,190 66,272 4,693 68,672 67,012
JSE 8 10/6/02 11:30 AM 98 -4 72 80 -5 1.2 102 2.75 2 0 0 84 85,338 82,565 4,593 73,882 68,671

Night 9 10/7/02 2:00 AM 80 -6 70 80 -6 2 88 2.9 0 0 0 80 98,932 90,271 4,629 85,252 82,560
JSE 10 10/7/02 8:30 AM 84 -3.9 71 78 -5 4.2 88 1.4 1 0 0 74 103,532 90,271 4,639 89,195 89,412

Night 11 10/7/02 10:00 PM 80 -4 70 70 -5 2.5 88 1.5 5 0 0 72 120,063 90,271 4,674 101,942 99,870
JSE 12 10/8/02 11:30 AM 91 -8 90 94 -9 0 110 5 1 0 0 78 128,141 90,353 4,744 108,228 101,845

DA-EF 13 10/9/02 1:45 AM 80 -4 73 78 -3 2 85 1.1 0 1 84 139,657 90,865 5,492 118,311 115,550
JSE 14 10/9/02 4:15 PM 89 -4 90 98 -8 0 110 5 4 0 1 88 153,286 92,213 6,015 130,510

DA-EF 15 10/9/02 11:00 PM 82 -7 85 92 -7 2 92 5 87 158,498 92,591 6,306 136,632 135,160
Night 17 10/11/02 1:00 AM 80 -2 72 80 -2 2 86 5 84 182,608 93,156 7,186 158,195 153,553
M-S 19 10/13/02 9:30 AM -2 88 80 -4 2 80 1 86 233,468 93,156 7,207 195,518
EF 20 10/13/02 5:00 PM 86 -2 75 85 -3 1.5 100 1.2 4 3 #N/A 89 243,368 93,156 7,207 202,610 199,431
SO 21 10/14/02 2:00 AM 58 -3 84 74 2 78 1 84 255,757 93,156 7,217 211,087

SO-T 22 10/14/02 11:00 PM 78 2 70 80 2 83 1.2 88 277,938 93,173 7,239 228,428
DA-EF 23 10/16/02 5:20 AM 75 4 70 77 5 2.5 81 1 88 294,457 93,654 7,309 243,212 236,074
DA-EF 25 10/16/02 11:00 PM 70 -3 60 70 -1 3 72 0.12 86 312,218 93,654 7,309 258,864 252,511
DA-EF 26 10/17/02 9:00 PM 72 -4 58 66 -2 3 72 1 86 327,570 93,654 7,300 271,513 260,973

JSE 27 10/18/02 3:45 PM 84 -3 75 70 -2 0 97 1.1 2 0 0 90 343,717 93,711 7,322 283,908 274,292
JSE 28 10/18/02 7:10 PM 64 -3 65 70 -4 2 80 1.1 1 0 0 89 347,138 93,749 7,306 286,222 274,292

SO-BC 29 10/19/02 1:00 AM 63 -4 63 72 -3 2 78 1.1 1 0 0 87
JSE 30 10/20/02 5:15 PM 86 -3 73 80 -3 2 91 0.9 2 0 0 95 390,025 93,761 7,412 317,018 306,155

SO-BC 31 10/21/02 12:10 AM 80 -2 73 78 -4 3 82 0.9 2 0 0 93 390,025 93,761 7,412 317,018 306,155
SO-BC 32 10/21/02 11:00 PM 78 -2 72 76 -4 3 80 0.9 2 0 0 93 412,507 93,762 7,412 335,767 321,963
DA-EF 34 10/23/02 1:00 AM 78 -4 70 80 -4 2.5 80 1 96 446,209 93,885 7,497 360,942 354,057
DA-EF 35 10/24/02 3:10 AM 80 -2 70 80 -4 2.5 82 1 100 461,280 93,885 5,591 372,722 362,638

JES 36 10/24/02 6:00 PM 2 0 0 100 481,447 93,800 7,531 389,094 379,154
DA-EF 37 10/25/02 2:00 AM 80 3 70 68 2 2.5 82 0.09 9 0 0 100 487,202 93,800 7,531 393,995 387,218

EF 38 10/26/02 2:30 AM 80 3 72 68 75 2.58 82 0.9 100 510,672 93,800 7,531 414,433 404,514
SO-BC 39 10/26/02 11:00 PM 82 -2 72 60 -4 2 82 0.1 2 0 0 104 531,133 93,811 7,576 432,580 427,751
DC-DA 40 10/27/02 1:10 PM 97 3 75 36 4 1.5 102 0.8 544,120 93,810 7,576 443,582 437,225
SO-BC 41 10/28/02 2:00 PM 86 4 78 78 -4 3 82 0.08 2 0 0 110 573,823 94,071 7,662 469,593 461,265
DA-EF 42 10/29/02 11:00 PM 85 4 75 80 4 4 84 0.8 112 588,972 94,798 7,728 485,163 481,195
DA=EF 43 10/31/02 3:00 AM 84 3 76 80 5 2.5 82 0.09 116 619,659 95,141 7,902 512,139 512,891

AAJ 10/31/02 12:22 PM 36 2 1
DA-EF 44 11/1/02 2:15 AM 90 8 85 90 6 3 82 3.4 647,366 101,188 8,242 542,755 541,605
DA-EF 45 11/1/02 10:00 PM 92 6 82 85 5 3 84 3.4 122 661,100 109,092 8,697 568,843 567,074

EF 46 11/2/02 2:10 AM
EF 46 11/3/02 2:10 AM 96 6 80 88 7 3 80 120 685,003 116,871 9,950 598,644 597,871

SO-BC 47 11/4/02 12:00 PM 100 -7 74 82 -4 3 80 3.2 2 0 0 709,153 129,157 10,301 630,515 629,814
SO-BC 48 11/5/02 12:00 AM 100 -7 72 80 -4 2 82 3 2 0 0 122 720,935 135,466 10,501 646,723 643,974
SO-BC 49 11/6/02 12:00 AM 120 -8 90 96 6 2 90 2.5 3 0 0 125 736,241 149,511 11,571 676,283 678,270

AAJ 11/6/02 0952 32 16 3
AAJ 11/7/02 1:05 PM 77 8 2

DA-EF 50 11/8/02 2:40 AM 114 6 70 75 6 3 72 5 118 750,413 159,824 13,059 705,280 711,200
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Sheet 1.  Process data Vapor stream data V-3 loc. V-1 V-2 V-3 Liquid stream data

Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
DA-EF 51 11/9/02 1:45 AM 138 7 85 120 8 80 5 139 766,669 159,824 14,763 735,661 741,392
DA-EF 52 11/10/02 1:00 AM 140 8.5 88 110 80 5 140 802,737 15,906 772,668 776,474
DA-EF 53 11/10/02 11:30 PM 140 7 85 100 8 80 5 143 838,651 159,825 17,842 808,295 812,550

GH NA 11/11/02 9:35 AM 80 508 24 827,743
SO-BC 54 11/12/02 12:00 AM 138 7 83 98 72 80 3 140 889,120 20,732 856,592 863,921
EF-MM 55 11/12/02 3:30 PM #N/A 7 90 98 10 80 5 913,481 22,667 881,301 887,706

11/13/02 8:00 PM 150 80
SO-BC 56 11/13/02 6:00 PM 155 -8 74 100 -10 80 5 155 961,040 26,688 920,818 934,702

11/14/02 1:49 PM 80 358 382 954,646
SO-BC 57 11/15/02 12:15 AM 155 -8 70 100 -10 80 5 155 1,005,301 31,192 975,310 962,662
DA-EF 58 11/16/02 2:35 AM 160 6 76 100 7 2 80 4.6 162 1,039,453 34,888 1,010,503 1,004,366

11/16/02 8:08 AM 80 1,311 409 9
gh 11/17/02 2:30 AM 145 80 4.3 9,100 440 8 149 49,168 1,041,203

11/17/02 8:50 AM 150 80 5.2 1,110 22 3 150 1,046,241
11/18/02 6:40 AM 80 5.2 51,382 1,054,302

DA-EF 59 11/18/02 5:00 PM 134 80 5.2 980 143 52,181 1,063,426 1,050,451
DA-EF 60 11/19/02 2:45 AM 142 4.5 52 41.5 47 80 5.2 150 1,080,700 53,777 1,075,660 1,072,504

11/19/02 9:20 AM 150 6 62 98 7 80 5.2 2,460 32 154 1,103,071 55,372 1,080,742 1,111,100
DA-EF 61 11/20/02 5:00 AM 132 5 65 90 6 80 5.5 144 1,125,490 53,145 1,098,635 1,097,426
SO-BC 62 11/21/02 12:10 PM 136 -5 74 90 -7 2 80 5.5 1,019 20 150 1,133,341 53,159 1,113,871 1,101,365
SO-BC 63 11/22/02 2:00 AM 145 -5 70 90 -6 80 5.5 1,079 30 140 1,147,682 #N/A 1,126,501 1,118,681

11/22/02 6:53 PM 80
SO-BC 64 11/23/02 1:00 AM 140 -7 60 94 -10 80 5.5 1,076 82 150 1,169,574 1,350 1,149,588 1,144,327

11/23/02 6:50 PM 144 80 5.5 150 1,188,560 3,367 1,168,245 1,166,720
SO-BC 65 11/24/02 12:00 AM 145 -8 68 90 -10 80 5.5 106 150 1,195,537 4,256 1,176,098 1,171,848

11/24/02 6:20 AM 144 80 5.5 149 1,205,150 5,608 1,186,000 1,183,900
11/24/02 1:20 PM 164 80 4.4 167 1,209,460 6,592 1,190,454 1,187,785
11/24/02 5:10 PM 165 80 4.9 165 1,213,945 6,938 1,194,432 1,190,008
11/24/02 9:10 PM 168 80 4.4 780 24 168 1,218,835 7,415 1,199,682 1,199,602

11/24/02 11:12 PM 166 80 4.8 680 17 166 1,221,145 7,612 1,202,030 1,200,524
DA-EF 66 11/25/02 1:45 AM 166 3 65 90 6 80 5 1,334 31 166 1,223,672 7,879 1,205,291 1,201,972

11/25/02 3:42 AM 170 80 4.7 1,368 36 170 1,226,327 8,073 1,207,453 1,204,500
11/25/02 5:40 AM 170 80 4.8 570 22 170 1,229,555 8,398 1,210,038 1,211,946
11/25/02 7:00 AM 163 80 4.7 650 27 165 1,231,420 8,431 1,211,871 1,212,515
11/25/02 9:40 AM 168 80 4.9 850 68 168 1,235,450 8,719 1,215,489 1,213,875

11/25/02 11:55 AM 172 80 4.9 870 30 172 1,239,253 8,975 1,218,923 1,215,273
11/25/02 7:30 PM 172 4 80 4.7 1,790 39 172 1,253,715 10,097 1,232,000 1,229,420
11/25/02 9:25 PM 172 4 80 5 884 0 172 1,257,000 11,122 1,234,260 1,238,000

11/25/02 11:38 PM 172 4 80 4.8 935 75 172 1,260,941 11,752 1,236,546 1,239,428
11/26/02 1:27 AM 177 4 80 5.2 1,085 51 177 1,266,660 12,201 1,240,161 1,240,713

DA-EF 67 11/26/02 3:50 AM 170 4 68 84 7 80 4.8 1,280 58 170 1,277,419 12,800 1,244,547 1,250,412
11/26/02 6:15 AM 172 4 80 5 967 97 172 1,282,834 13,400 1,247,555 1,252,595
11/26/02 7:40 AM 172 80 5.2 1,150 98 172 1,288,270 14,200 1,249,895 1,253,177
11/26/02 9:50 AM 172 80 5.1 910 45 172 1,291,040 15,000 1,253,678 1,256,000

11/26/02 11:52 AM 169 80 5.4 910 111 169 1,293,560 15,800 1,255,828 1,263,670
11/26/02 1:30 PM 165 80 5.5 1,030 136 165 1,295,840 16,700 1,257,610 1,264,409
11/26/02 3:05 PM 169 80 5.4 1,340 169 1,298,461 17,600 1,259,630 1,265,139
11/26/02 5:20 PM 163 80 5.5 836 30 163 1,302,245 44,398 1,262,620 1,266,515
11/26/02 6:25 PM 170 80 5.2 831 61 170 1,304,270 44,602 1,264,322 1,267,244
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Sheet 1.  Process data Vapor stream data V-3 loc. V-1 V-2 V-3 Liquid stream data

Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
11/26/02 8:10 PM 164 80 5.5 980 81 164 1,307,397 44,957 1,266,796 1,274,052

11/26/02 10:25 PM 162 80 5.5 929 85 162 1,311,222 45,407 1,269,733 1,277,436
11/27/02 12:25 AM 162 80 5.5 1,105 51 162 1,314,422 45,771 1,272,409 1,278,424
11/27/02 2:30 AM 161 80 5.5 1,020 95 161 1,317,765 46,126 1,274,962 1,279,550

DA-EF 68 11/27/02 4:40 AM 162 4.5 66 88 8 80 5.5 1,220 35 162 1,321,600 159,824 46,686 1,277,732 1,281,078
11/27/02 6:40 AM 160 80 6.4 1,077 24 160 1,323,755 46,833 1,279,618 1,286,385
11/27/02 8:00 AM 160 80 6.3 1,690 39 48 160 1,326,007 47,031 1,281,390 1,290,533
11/27/02 9:00 AM 160 80 1.55 2,750 160 1,327,722 47,211 1,282,705 1,290,913

11/27/02 11:10 AM 158 80 1.85 3,850 93 70 158 1,331,758 47,676 1,285,855 1,292,091
11/27/02 12:40 PM 157 80 1.83 3,450 163 157 1,334,405 48,000 1,287,973 1,292,863
11/27/02 2:30 PM 160 80 1.8 3,115 76 115 160 1,337,800 48,381 1,290,652 1294019
11/27/02 4:25 PM 169 80 1.62 4,750 27 169 1,341,911 48,784 1,293,638 1,303,045
11/27/02 5:45 PM 169 80 1.6 4,235 44 169 1,344,542 49,057 1,295,722 1,304,389
11/27/02 8:00 PM 172 80 1.6 4,021 43 172 1,349,965 49,553 1,299,832 1,305,155
11/27/02 9:50 PM 171 80 1.6 3,812 70 171 1,352,463 49,807 1,301,830 1,306,592

11/27/02 11:59 PM 170 80 1.6 4,080 53 170 1,357,375 50,309 1,305,437 1,311,547
DA-EF 69 11/28/02 2:25 AM 168 7.5 68 90 10 80 1.6 4,067 58 168 1,360,320 159,824 50,798 1,308,423 1,317,251

11/28/02 4:50 AM 166 80 1.6 4,223 32 166 1,363,159 51,191 1,311,097 1,318,311
11/28/02 6:20 AM 166 80 1.6 4,906 82 166 1,364,723 51,339 1,312,774 1,319,017
11/28/02 9:35 AM 167 80 1.93 5,010 220 80 167 1,369,490 52,018 1,317,077 1,320,978

11/28/02 11:15 AM 165 80 2.05 4,030 84 165 1,371,965 52,385 1,319,388 1,326,708
11/28/02 12:25 PM 165 80 2.13 3,450 160 165 1,373,900 52,716 1,321,365 1,331,220
11/28/02 5:30 PM 156 80 2.5 2,080 76 156 1,380,735 53,947 1,327,800 1,333,704
11/28/02 8:20 PM 160 80 2.1 3,210 108 160 1,384,521 54,702 1,331,572 1,335,701
11/28/02 9:50 PM 160 80 2.4 9,999 84 160 1,386,646 55,131 1,333,488 1,340,675

11/29/02 12:20 AM 160 80 2.4 9,999 108 160 1,389,344 55,751 1,336,233 1,345,799
DA-EF 70 11/29/02 1:40 AM 152 -9 56 80 -10 80 2.1 4,270 85 152 1,390,582 56,002 1,337,343 1,346,155

11/29/02 4:00 AM 150 80 2.1 3,286 28 150 1,392,511 56,468 1,339,396 1,346,422
DA-EF 71 11/29/02 5:50 AM 150 -10 62 92 -12 80 2.4 3,592 79 150 1,393,759 56,742 1,340,539 1,347,588

11/29/02 8:20 AM 149 80 2.8 5,100 52 149 1,395,620 57,200 1,342,310 1,348,760
11/29/02 10:40 AM 153 80 2.25 9,610 44 153 1,398,040 57,685 1,344,673 1,349,939
11/29/02 12:15 PM 153 80 2.25 4,336 218 153 1,399,770 58,026 1,346,517 1,350,890
11/29/02 2:00 PM 153 80 2.52 3,145 64 153 1,401,604 58,496 1,348,234 1,355,025
11/29/02 4:40 PM 155 80 2.8 2,301 34 155 1,403,962 58,911 1,350,488 1,360,025
11/29/02 5:50 PM 155 80 2.85 2,637 63 155 1,404,891 59,190 1,351,168 1,360,025
11/29/02 8:30 PM 150 80 2.4 2,459 55 150 1,407,029 59,629 1,353,309 1,360,126

11/29/02 10:00 PM 150 80 2.4 2,244 47 150 1,408,229 59,990 1,354,498 1,360,301
11/30/02 12:00 AM 150 80 2.4 1,765 54 150 1,409,846 60,269 1,356,039 1,360,615
11/30/02 2:20 AM 150 80 2.4 1,830 37 150 1,411,574 60,675 1,357,833 1,366,297
11/30/02 4:00 AM 150 80 2.4 2,496 74 150 1,412,737 60,889 1,358,740 1,368,960

SO-BC 72 11/30/02 6:00 AM 150 -10 75 67 -12 80 2.4 1,597 39 150 1,414,378 61,223 1,360,267 1,368,963
11/30/02 7:40 AM 149 80 2.5 2,450 23 149 1,415,535 61,480 1,361,381 1,369,100
11/30/02 9:20 AM 146 80 2.4 1,580 66 146 1,416,910 61,718 1,362,560 1,369,170

11/30/02 11:30 AM 151 80 2.85 1,590 67 151 1,419,300 62,132 1,364,690 1,369,890
11/30/02 1:10 PM 150 80 2.68 1,640 51 150 1,421,070 62,404 1,366,290 1,370,352
11/30/02 3:20 PM 152 80 2.8 2,610 86 152 1,423,160 62,887 1,368,228 1,376,890
11/30/02 5:15 PM 150 80 2.6 2,435 52 150 1,425,020 63,113 1,369,817 1,379,476
11/30/02 8:05 PM 150 80 2.4 1,871 51 150 1,427,736 63,572 1,372,315 1,379,728

11/30/02 10:00 PM 150 80 2.4 1,827 161 150 1,429,629 63,877 1,373,949 1,380,034
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11/30/02 11:57 PM 150 80 2.9 1,418 88 150 1,431,312 64,186 1,375,462 1,380,756

12/1/02 2:20 AM 150 80 2.4 1,081 73 150 1,433,986 64,619 1,377,681 1,384,890
12/1/02 3:55 AM 150 80 2.4 2,355 142 150 1,435,749 64,846 1,379,099 1,389,659
12/1/02 6:00 AM 150 80 2.4 1,676 89 150 1,438,423 65,221 1,381,354 1,390,991
12/1/02 9:00 AM 152 80 2.45 1,850 65 152 1,441,830 65,894 1,384,556 1,391,223

12/1/02 10:45 AM 147 80 2.7 147 1,443,601 66,192 1,386,201 1,391,745
12/1/02 1:25 PM 156 80 2.15 156 1,446,665 66,571 1,388,813 1,398,205

SO-BC 73 12/1/02 4:25 PM 158 11.5 64 84 15 80 2.4 158 1,452,428 67,349 1,393,928 1,402,656
12/1/02 8:00 PM 156 80 2.1 1,530 26 12 156 1,456,229 67,921 1,397,582 1,404,900
12/1/02 9:12 PM 156 80 2.1 1,688 44 11 156 1,458,831 68,271 1,399,836 1,409,923

12/1/02 10:58 PM 156 80 2 1,831 29 12 156 1,462,308 68,744 1,402,717 1,416,482
12/2/02 1:50 AM 156 80 2 1,942 32 12 156 1,467,580 69,471 1,407,334 1,416,819

DA-EF 74 12/2/02 3:50 AM 156 10 62 92 14 80 2 2,100 47 11 156 1,471,353 70,012 1,410,721 1,419,400
12/2/02 5:52 AM 157 80 2 1,414 26 12 157 1,475,055 70,502 1,413,803 1,426,327
12/2/02 8:15 AM 159 80 1.6 1,315 23 12 159 1,479,718 71,108 1,417,501 1,429,435

12/2/02 10:45 AM 159 80 2.3 1,244 31 84 159 1,484,000 71,775 1,421,752 1,429,926
12/2/02 4:00 PM 162 80 2.3 1,040 162 1,494,690 73,011 1,430,447 1,445,059
12/2/02 6:00 PM 162 80 2.2 1,236 38 162 1,499,806 73,625 1,434,246 1,445,267
12/2/02 8:10 PM 161 80 2.3 161 1,504,566 74,221 1,437,928 1,450,047

12/2/02 10:00 PM 161 80 2.1 161 1,508,352 74,711 1,441,129 1,456,582
12/3/02 12:00 AM 162 80 2.4 162 1,513,282 75,338 1,445,312 1,458,962
12/3/02 2:30 AM 161 80 2.3 161 1,518,753 76,064 1,448,712 1,460,733
12/3/02 4:19 AM 160 80 2.3 160 1,522,383 76,565 1,452,112 1,467,089
12/3/02 6:00 AM 162 80 1.9 162 1,525,359 76,944 1,455,919 1,472,324
12/3/02 7:15 AM 163 80 2.2 163 1,528,420 77,309 1,458,790 1,473,825
12/3/02 9:45 AM 162 80 2.2 410 20 40 162 1,534,634 78,190 1,464,295 1,474,805

12/3/02 12:20 PM 162 80 1.9 264 20 54 162 1,539,864 78,767 1,468,664 1,483,215
12/3/02 2:55 PM 162 80 2.4 368 16 43 162 1,544,947 79,453 1,473,454 1,489,500
12/3/02 5:03 PM 165 80 2.45 276 12 42 165 1,549,390 80,010 1,477,513 1,489,622
12/3/02 7:00 PM 163 80 2.3 282 18 163 1,553,115 80,728 1,481,189 1,495,682
12/3/02 9:15 PM 165 80 2.2 292 9 165 1,556,832 81,334 1,484,742 1,503,265

12/3/02 11:15 PM 164 80 2.2 220 9 164 1,560,319 81,909 1,488,078 1,503,603
DA-EF 75 12/4/02 1:13 AM 163 10 70 94 14 80 2.2 278 17 163 1,564,878 82,630 1,492,026 1,504,263

12/4/02 3:15 AM 164 80 2 250 7 164 1,568,060 83,177 1,495,286 1,511,100
12/4/02 4:30 AM 164 80 2.2 290 16 164 1,570,013 83,591 1,497,134 1,515,000
12/4/02 6:30 AM 164 80 2.2 215 8 164 1,573,608 84,199 1,500,621 1,517,258

12/4/02 12:30 PM 162 80 2.3 202 22 162 1,584,550 85,904 1,511,052 1,497,134
12/4/02 2:35 PM 165 80 2.4 245 21 165 1,588,000 86,412 1,514,377 1,530,831
12/4/02 4:45 PM 163 80 2.3 186 21 163 1,591,990 86,979 1,518,088 1,532,185

SO-BC 76 12/4/02 8:00 PM 162 -10 87 109 -12 80 2.4 235 162 1,596,868 87,738 1,522,771 1,542,797
12/4/02 10:00 PM 162 80 2.7 207 162 1,599,625 88,292 1,525,421 1,543,382
12/5/02 12:00 AM 162 80 2.4 199 162 1,603,178 88,788 1,528,955 1,544,584
12/5/02 2:00 AM 162 80 2.4 253 162 1,606,358 89,392 1,532,019 1,545,789
12/5/02 4:13 AM 162 80 2.4 432 162 1,609,800 89,850 1,535,388 1,553,775
12/5/02 6:00 AM 162 80 2.4 224 162 1,612,658 90,309 1,538,007 1,556,560

SO-BC 77 12/5/02 8:40 AM 164 -11 90 101 -12 80 2.75 315 15 164 1,616,090 90,999 1,542,379 1,558,093
12/5/02 10:25 AM 165 80 2.75 300 412 165 1,619,823 91,414 1,545,196 1,559,023

12/5/02 1:10 PM 164 80 2 465 30 164 1,624,219 92,100 1,549,470 1,560,966
12/5/02 2:25 PM 166 80 2.25 422 20 166 1,626,201 92,442 1,551,430 1,561,822
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12/5/02 9:00 PM 164 80 2.4 164 1,638,096 94,278 1,562,789 1,582,336

12/5/02 10:00 PM 164 80 2.4 164 1,639,813 94,525 1,564,487 1,582,812
12/6/02 12:00 AM 164 80 2.4 164 1,643,687 95,196 1,568,230 1,588,135
12/6/02 2:00 AM 166 80 2.9 480 34 166 1,647,593 95,675 1,572,048 1,591,144
12/6/02 4:00 AM 162 80 4.6 591 27 162 1,651,652 96,374 1,575,236 1,594,717
12/6/02 6:00 AM 162 80 14.3 608 20 162 1,654,474 96,840 1,578,888 1,596,245

12/6/02 10:20 AM 164 -12.5 80 1.8 516 33 164 1,661,495 98,137 1,585,886 1,603,700
12/6/02 12:40 PM 163 11.5 80 1.9 390 17 163 1,665,477 98,883 1,589,603 1,603,388
12/6/02 2:05 PM 163 11.2 80 1.8 450 19 163 1,667,533 99,399 1,591,755 1,606,874

SO-BC 78 12/6/02 4:20 PM 164 11 65 80 -12 80 2.05 379 22 164 1,671,233 100,014 1,595,455 1,616,259
12/6/02 8:00 PM 162 13.8 80 13.8 243 18 162 1,676,469 101,150 1,600,685 1,620,795

12/6/02 10:00 PM 162 13.7 80 13.7 465 16 162 1,678,910 101,701 1,603,058 1,621,607
12/7/02 12:00 AM 162 10.6 80 10.6 467 10 162 1,689,151 102,327 1,605,790 1,622,729
12/7/02 2:00 AM 162 7.8 80 7.8 957 22 162 1,684,834 103,042 1,608,901 1,628,698
12/7/02 4:00 AM 162 8.3 80 8.3 520 18 162 1,686,993 103,512 1,611,054 1,633,042
12/7/02 6:00 AM 162 6.7 80 6.7 506 12 162 1,688,936 104,065 1,613,342 1,633,890
12/7/02 8:10 AM 150 9 80 3.3 450 24 150 1,690,400 104,536 1,615,004 1,634,696

12/7/02 10:05 AM 154 9 80 2.8 452 25 154 1,692,030 105,000 1,616,679 1,635,486
12/7/02 12:15 PM 158 7 80 2.5 372 22 158 1,694,254 105,794 1,619,157 1,636,514
12/7/02 2:10 PM 159 9 80 2.6 386 20 159 1,696,287 106,299 1,621,411 1,637,548
12/7/02 4:10 PM 160 10 80 2.6 421 21 160 1,698,606 106,840 1,624,004 1,645,638
12/7/02 6:05 PM 160 10 80 2.8 386 19 160 1,701,081 107,500 1,626,670 1,647,771
12/7/02 8:15 PM 160 8.5 80 2.8 405 31 160 1,704,211 108,164 1,629,780 1,648,920

DA-EF 79 12/7/02 10:20 PM 158.5 8.5 73 84 12 80 2.7 389 27 158.5 1,707,442 108,749 1,632,662 1,650,128
12/8/02 12:35 AM 156 8.5 80 2.7 392 15 156 1,709,667 109,296 1,635,297 1,651,675
12/8/02 2:40 AM 155 8.5 80 2.8 398 11 155 1,712,796 109,767 1,638,144 1,660,734
12/8/02 4:30 AM 157 7.5 80 2.8 354 19 157 1,714,480 110,101 1,640,169 1,661,306
12/8/02 6:30 AM 159 7.8 80 2.7 392 12 159 1,717,185 110,699 1,642,856 1,662,188
12/8/02 8:00 AM 160 10 80 2.4 394 23 160 1,719,310 110,970 1,644,830 1,662,997

12/8/02 10:05 AM 158 9 80 2.5 321 17 158 1,722,530 111,526 1,648,156 1,665,211
12/8/02 12:00 PM 160 10 80 2.5 316 17 160 1,725,190 111,967 1,650,940 1,673,896
12/8/02 2:02 PM 156 9 80 2.7 410 31 156 1,727,648 112,323 1,653,354 1,674,595
12/8/02 3:57 PM 156 8 80 2.8 349 22 156 1,730,128 112,651 1,655,941 1,675,334
12/8/02 6:00 PM 160 8 80 2.8 326 15 160 1,732,785 113,033 1,658,703 1,676,448
12/8/02 8:23 PM 156 8 80 2.9 322 27 156 1,736,533 113,556 1,662,400 1,681,700

12/8/02 10:15 PM 155 7.5 80 2.8 344 21 155 1,735,037 113,895 1,664,170 1,686,727
12/9/02 12:17 AM 158 8 80 2.8 323 12 158 1,741,000 114,223 1,666,844 1,687,695

DA-EF 80 12/9/02 2:35 AM 157 8 77 90 11.5 80 2.8 364 16 157 1,744,400 114,652 1,670,137 1,688,712
12/9/02 5:00 AM 158 8.2 80 2.8 158 1,747,474 115,084 1,675,125 1,690,224
12/9/02 7:00 AM 158 9 80 5.9 427 18 158 1,750,140 115,388 1,676,333 1,698,457
12/9/02 8:03 AM 156 -9 80 2.4 462 30 156 1,751,778 115,585 1,678,119 1,700,535

12/9/02 10:00 AM 158 -9 80 2.4 456 14 158 1,754,148 115,921 1,680,936 1,701,348
12/9/02 12:00 PM 156 -9 80 2.1 702 15 156 1,758,160 116,344 1,684,657 1,702,502
12/9/02 2:00 PM 152 -9 80 2.4 657 19 152 1,760,591 116,740 1,687,192 1,707,668
12/9/02 7:00 PM 150 -11 80 2.6 150 1,764,557 118,499 1,691,376 1,713,938

12/10/02 3:00 AM 152 10.5 80 2.5 650 152 1,775,549 120,201 1,699,652 1,717,867
DA-EF 81 12/10/02 5:20 AM 152 10.5 75 89 80 1.9 152 1,777,611 120,930 1,702,021 1,726,834

12/10/02 8:30 AM 152 -10.5 80 1.8 533 89 152 1,781,557 121,517 1,705,783 1,728,219
12/10/02 10:25 AM 154 -10.5 80 1.2 424 7 154 1,783,940 121,888 1,707,922 1,729,142
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12/10/02 1:00 PM 150 -10 80 2.2 1,010 138 150 1,787,229 122,466 1,710,900 1,730,553
12/10/02 3:00 PM 152 -10 80 2.5 356 31 152 1,790,121 122,798 1,713,402 1,731,725

DA-EF 82 12/10/02 5:00 PM 152 -10 83 97 -11 80 2.5 651 60 152 1,793,392 122,888 1,715,733 1,740,808
12/10/02 8:00 PM 152 -10 80 2.5 763 43 152 1,797,503 123,400 1,719,344 1,742,122

12/10/02 10:00 PM 152 -10 80 2.4 742 92 152 1,800,132 123,678 1,721,578 1,743,123
12/11/02 12:00 AM 152 -10 80 2.4 618 49 152 1,802,449 123,815 1,723,397 1,744,035
12/11/02 2:00 AM 152 -10 80 2.4 529 71 152 1,805,187 123,984 1,725,523 1,745,249
12/11/02 4:00 AM 146 -10 80 2.4 496 56 146 1,807,416 124,116 1,727,242 1,746,617
12/11/02 6:00 AM 150 -10 80 2.4 605 35 150 1,809,584 124,240 1,728,702 1,749,257
12/11/02 9:20 AM 147 7.5 80 3.3 569 36 147 1,813,842 124,543 1,731,960 1,756,350

12/11/02 10:26 AM 146 7.3 80 3.3 509 70 146 1,815,325 124,633 1,733,038 1,756,876
12/11/02 12:10 PM 155 7.3 80 3.3 426 37 155 1,818,105 124,771 1,735,012 1,757,622

SO-BC 83 12/11/02 3:50 PM 158 7.5 76 93 -13 80 3.2 450 77 158 1,824,175 125,434 1,740,611 1,760,681
12/11/02 8:00 PM 152 -8 80 3.3 505 172 152 1,831,086 127,750 1,748,369 1,771,470

12/11/02 10:00 PM 150 -8 80 3.6 727 62 150 1,834,791 127,964 1,751,284 1,772,697
12/12/02 12:00 AM 150 -8 80 3.3 966 62 150 1,838,837 128,203 1,754,669 1,774,763
12/12/02 2:00 AM 152 -8 80 3.5 724 200 152 1,842,171 128,414 1,757,559 1,783,248
12/12/02 4:00 AM 152 -8 80 3.7 872 93 152 1,846,323 128,653 1,760,983 1,784,443
12/12/02 6:00 AM 154 -8 80 3.5 952 62 154 1,850,003 128,963 1,764,136 1,785,604
12/12/02 7:45 AM 150 7.2 80 3.9 712 207 150 1,853,310 129,339 1,767,106 1,787,812

12/12/02 10:00 AM 154 8 80 3.5 370 25 154 1,857,371 129,602 1,770,592 1,794,990
12/12/02 12:08 PM 155 8.5 80 3.5 307 53 155 1,861,187 129,802 1,773,691 1,800,095
12/12/02 2:01 PM 156 8 80 3.5 250 79 156 1,864,560 130,032 1,776,441 1,900,832
12/12/02 4:30 PM 158 9 80 2.8 158 1,870,144 130,480 1,781,298 1,802,557

SO-BC 84 12/12/02 9:00 PM 156 9 75 100 -12 80 2.4 368 24 156 1,879,832 132,230 1,790,525 1,815,651
12/13/02 3:00 AM 158 -10 80 2.4 321 15 158 1,892,013 133,482 1,801,564 1,828,926
12/13/02 5:00 AM 158 -10 80 2.9 311 33 158 1,895,701 134,079 1,805,117 1,830,190
12/13/02 6:00 AM 158 -10 80 2.4 298 30 158 1,898,700 134,420 1,807,203 1,832,438
12/13/02 4:00 PM 150 -8 80 3.2 164 13 1 150 1,918,732 136,124 1,823,378 1,853,850
12/13/02 5:50 PM 154 -8 80 3.4 241 12 2 154 1,922,610 136,574 1,826,285 1,855,902
12/13/02 8:15 PM 155 7.5 80 3.2 239 31 155 1,927,516 136,966 1,829,436 1,857,063

12/13/02 10:32 PM 154 7.5 80 3.3 257 23 154 1,932,904 137,341 1,833,000 1,858,474
12/14/02 12:08 AM 155 7.5 80 3.2 231 12 155 1,936,415 137,570 1,835,688 1,864,615

DA-EF 85 12/14/02 2:10 AM 154 7.5 76 110 12 80 3.2 246 11 154 1,942,403 138,137 1,838,812 1,869,427
12/14/02 4:20 AM 154 7 80 3.1 237 13 154 1,945,052 138,402 1,842,629 1,870,665
12/14/02 6:30 AM 152 8 80 3.4 398 12 152 1,949,900 138,943 1,846,482 1,872,799
12/14/02 8:45 AM 152 8 80 3.4 274 8 152 1,953,611 139,129 1,849,149 1,880,926

12/14/02 12:02 PM 150 8 80 3.2 254 9 150 1,960,053 139,425 1,853,500 1,882,373
12/14/02 2:05 PM 150 8 80 3.5 185 8 150 1,964,592 139,607 1,856,460 1,883,668
12/14/02 4:00 PM 150 8 80 3.5 194 6 150 1,968,580 139,767 1,859,173 1,887,750
12/14/02 6:12 PM 148 8 80 3.2 244 8 148 1,973,116 139,952 1,862,345 1,894,534
12/14/02 8:30 PM 150 7.5 80 3.5 239 6 150 1,977,925 140,135 1,865,702 1,865,637

12/14/02 10:30 PM 150 8 80 3.3 264 5 150 1,982,503 140,318 1,868,466 1,896,782
12/15/02 12:30 AM 153 8 80 3.3 250 6 153 1,986,416 140,533 1,871,406 1,898,182
12/15/02 2:40 AM 155 8 80 3.1 241 6 155 1,990,610 140,756 1,874,544 1,907,909

DA-EF 86 12/15/02 5:20 AM 151 8 64 93 12 80 3 208 6 151 1,996,776 141,245 1,879,413 1,909,461
12/15/02 9:00 AM 152 8 80 3.2 249 12 152 2,003,356 141,842 1,884,592 1,917,645

12/15/02 11:00 AM 155 9 80 3.1 801 9 155 2,007,319 142,023 1,887,234 1,921,058
12/15/02 1:00 PM 153 8 80 3.1 787 9 153 2,010,359 142,156 1,889,248 1,922,061
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12/15/02 3:00 PM 159 8 80 3 692 14 159 2,013,641 142,289 1,892,346 1,923,158
12/15/02 8:00 PM 148 8.5 80 3.5 270 0 148 2,023,956 143,355 1,900,056 1,935,558
12/15/02 9:53 PM 155 8.5 80 3 350 20 155 2,027,515 144,196 1,903,360 1,936,388

12/16/02 12:23 AM 151 8 80 3.3 387 21 151 2,033,832 144,710 1,908,250 1,941,177
12/16/02 2:35 AM 151 8.5 80 3.5 510 19 151 2,037,282 145,370 1,911,664 1,948,726

DA-EF 87 12/16/02 4:20 AM 150 8.5 61 90 12 80 3 486 32 150 2,041,125 145,638 1,914,488 1,949,466
12/16/02 9:15 AM 152 -8 80 3.3 336 72 152 2,051,154 147,421 1,923,203 1,958,788

12/16/02 10:55 AM 153 -7.5 80 3.2 521 77 7 153 2,051,371 148,053 1,925,928 1,962,595
12/16/02 12:15 PM 153 -7.5 80 3.2 587 44 7 153 2,056,944 148,899 1,928,628 1,963,167
12/16/02 2:30 PM 159 -7 80 3.2 298 62 5 159 2,061,142 149,796 1,932,545 1,964,545
12/16/02 7:45 PM 155 -7.5 80 3.2 477 61 155 2,072,116 151,612 1,942,200 1,977,083

12/16/02 10:30 PM 155 -7.5 80 3.3 870 39 155 2,077,350 152,044 1,946,653 1,978,791
DA-EF 88 12/17/02 12:30 AM 154 -7.5 64 96 12 80 3.4 808 44 0 154 2,081,676 152,668 1,950,578 1,987,878

12/17/02 2:32 AM 154 -7.5 80 3.4 811 63 154 2,085,916 153,122 1,954,257 1,990,559
12/17/02 4:32 AM 153.5 -7.5 80 3.4 755 50 153.5 2,089,785 153,502 1,957,638 1,991,604
12/17/02 6:35 AM 152 -8 80 3.3 724 40 152 2,093,654 153,957 1,960,121 1,992,649
12/17/02 8:35 AM 154 -8 80 3.5 640 13 154 2,099,231 154,284 1,965,505 2,003,518

12/17/02 10:35 AM 154 -8 80 3.2 486 56 154 2,102,550 154,597 1,968,023 2,004,204
DA-EF 89 12/17/02 1:30 PM 156 -9 71 90 11 80 3.1 435 52 0 156 2,108,993 155,011 1,973,327 2,006,079

12/17/02 4:30 PM 154 -8 80 3.3 412 57 154 2,116,084 155,690 1,979,190 2,017,502
12/17/02 6:32 PM 150 -8 80 3.5 200 14 150 2,119,720 155,767 1,981,972 2,018,491
12/17/02 8:45 PM 149 -7.5 80 3.7 155 11 149 2,123,923 156,037 1,985,122 2,019,678

12/17/02 11:00 PM 156 -7.5 80 3.7 289 18 156 2,128,732 156,337 1,988,806 2,022,456
12/18/02 1:30 AM 153 -7 80 3.7 138 17 153 2,133,773 156,989 1,993,191 2,032,021
12/18/02 5:00 AM 152 -8 80 3.7 152 2,140,890 157,450 1,998,829 2,034,009
12/18/02 7:30 AM 152 -7.5 80 3.7 117 13 152 2,144,931 157,708 2,001,785 2,035,451
12/18/02 9:30 AM 147 -7 80 3.8 159 9 8 147 2,148,203 157,960 2,003,942 2,036,931

12/18/02 11:30 AM 150 -8 80 3.5 184 18 7 150 2,151,393 158,118 2,006,294 2,045,986
SO-BC 90 12/18/02 1:30 PM 150 -7.5 75 102 -11 80 3.5 117 20 92 150 2,155,094 158,420 2,009,023 2,046,829

12/18/02 3:30 PM 152 -8 80 3.4 154 10 20 152 2,158,579 158,692 2,011,470 2,047,917
12/18/02 5:32 PM 148 -7 80 3.2 156 10 11 148 2,161,943 158,807 2,013,677 2,048,961
12/18/02 8:00 PM 148 -8 80 3.5 145 16 148 2,163,690 158,945 2,016,170 2,050,319

12/18/02 10:00 PM 150 -8 80 3.5 221 12 150 2,169,267 159,086 2,018,727 2,054,139
12/19/02 12:00 AM 150 -8 80 3.5 231 17 150 2,173,263 159,189 2,021,409 2,060,439
12/19/02 2:00 AM 148 -8 80 3.5 246 31 148 2,177,127 159,325 2,023,972 2,061,472
12/19/02 4:00 AM 142 -8 80 3.5 184 10 142 2,179,796 159,502 2,025,431 2,062,358
12/19/02 6:00 AM 142 -9 80 3.5 188 16 142 2,182,568 159,013 2,027,834 2,063,524
12/19/02 8:00 AM 142 -7 80 3.6 145 16 6 142 2,184,820 159,733 2,029,430 2,064,457

12/19/02 10:02 AM 142 -6.5 80 3.5 221 12 11 142 2,187,470 160,073 2,031,354 2,065,635
12/19/02 12:01 PM 148 -7 80 3.6 231 17 8 148 2,190,392 160,335 2,033,281 2,066,958
12/19/02 2:05 PM 140 -7 80 3.6 246 31 11 140 2,192,970 160,794 2,034,926 2,073,870
12/19/02 4:00 PM 140 -7 80 3.5 184 10 22 140 2,195,099 160,829 2,036,172 2,075,992

SO-BC 91 12/19/02 6:00 PM 140 -7 78 100 -10 80 3.6 188 16 8 140 2,197,364 161,091 2,037,860 2,076,520
12/19/02 8:00 PM 140 -7 80 3.6 176 20 140 2,200,429 161,392 2,039,687 2,077,407

12/19/02 10:00 PM 140 -7 80 3.6 198 8 140 2,202,710 161,421 2,041,013 2,078,230
12/20/02 12:00 AM 142 -7 80 3.5 172 13 142 2,205,164 161,582 2,042,402 2,078,980
12/20/02 2:00 AM 142 -7 80 3.5 253 18 142 2,207,766 161,612 2,043,632 2,080,180
12/20/02 4:00 AM 140 -7 80 3.5 249 13 140 2,210,210 161,776 2,044,998 2,081,235
12/20/02 6:00 AM 140 -7 80 3.5 246 35 140 2,212,254 161,874 2,046,398 2,082,083
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ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
12/20/02 8:00 AM 141 -7 80 3.5 370 27 9 141 2,215,169 162,042 2,048,087 2,083,020

12/20/02 10:00 AM 140 -7.5 80 3.5 672 26 21 140 2,218,024 162,224 2,049,730 2,084,147
12/20/02 12:00 PM 150 -7.5 80 3.54 602 36 18 150 2,222,180 162,554 2,052,714 2,093,905
12/20/02 2:00 PM 150 -7.5 80 3.4 478 56 22 150 2,226,567 162,900 2,055,908 2,094,854
12/20/02 4:00 PM 150 -7 80 3.4 482 22 36 150 2,230,503 163,208 2,058,600 2,095,938

SO-EF 92 12/20/02 6:00 PM 150 -7 70 88 -10 80 3.4 602 37 18 150 2,234,782 163,400 2,061,580 2,097,157
12/20/02 8:00 PM 150 -8 80 3.6 423 53 150 2,239,598 163,725 2,067,419 2,104,001

12/20/02 10:00 PM 150 -8 80 3.8 456 23 150 2,243,953 163,857 2,067,784 2,107,968
12/21/02 12:00 AM 147.5 -7.5 80 3.8 472 53 147.5 2,248,567 163,978 2,070,383 2,108,916
12/21/02 2:00 AM 146 -7 80 3.8 493 84 146 2,253,054 164,127 2,073,441 2,110,261
12/21/02 4:00 AM 148 -7 80 4 530 18 148 2,256,783 164,231 2,075,761 2,111,362
12/21/02 6:00 AM 146 -7 80 4 567 34 146 2,260,605 164,335 2,078,132 2,117,176

12/21/02 10:00 AM 145 -7 80 4.05 566 29 36 145 2,268,528 164,874 2,083,622 2,122,644
12/21/02 11:50 AM 149 -7 80 3.95 551 49 20 149 2,272,307 165,017 2,085,936 2,123,696

12/21/02 1:55 PM 149 -7 80 4 860 86 29 149 2,277,062 165,408 2,089,310 2,124,938
12/21/02 4:40 PM 149 -7.2 80 3.9 708 38 41 149 2,283,109 165,615 2,093,285 2,134,909

SO-EF 93 12/21/02 6:00 PM 148 -8 76 82 -10 80 4 659 48 25 148 2,286,072 165,935 2,095,603 2,135,562
12/21/02 7:00 PM 148 -8 80 4 676 54 24 148 2,288,207 166,155 2,097,122 2,136,030
12/21/02 8:00 PM 148 -8 80 4 892 57 22 148 2,290,034 166,213 2,098,173 2,136,460

12/21/02 10:00 PM 148 -8 80 3.9 577 21 38 148 2,294,951 166,591 2,101,715 2,137,980
12/22/02 12:00 AM 148 -8 80 4 742 39 19 148 2,298,810 166,648 2,104,200 2,141,415
12/22/02 2:00 AM 148 -8 80 4.4 782 67 21 148 2,303,493 167,082 2,107,522 2,149,178
12/22/02 4:00 AM 148 -8 80 4.2 568 17 37 148 2,307,554 167,236 2,110,239 2,150,095
12/22/02 6:00 AM 146 -8 80 4.2 556 39 17 146 2,311,953 167,364 2,112,917 2,151,216

12/22/02 11:30 AM 150 -8 80 150 2,323,145 167,734 2,120,289 2,161,512
12/22/02 1:45 PM 152 -8 80 152 2,329,189 167,942 2,124,292 2,164,561
12/22/02 3:45 PM 150 -8 80 150 2,333,182 168,025 2,126,785 2,165,539
12/22/02 5:45 PM 150 -8 80 827 40 10 150 2,337,948 168,292 2,130,076 2,166,948

DA-EF 94 12/23/02 7:00 AM 152 -8 68 80 -12 80 3.4 152 2,362,056 168,870 2,147,389 2,189,921
12/23/02 6:45 AM 152 -8 80 3.9 556 55 26 152 2,361,399 168,859 2,146,970 2,189,774
12/23/02 3:10 PM 150 -7.5 80 3.4 402 58 40 150 2,378,920 169,672 2,160,059 2,203,494
12/23/02 5:10 PM 142 -7 80 3.2 762 55 81 142 2,383,772 169,942 2,162,983 2,204,376
12/23/02 6:50 PM 146 -8.5 80 3.5 867 106 50 146 2,385,616 170,111 2,165,192 2,205,298

DA-EF 95 12/23/02 8:56 PM 150 -8.5 75 82 -12 80 4.1 801 144 54 150 2,390,784 170,456 2,168,627 2,206,656
12/23/02 11:20 PM 150 -8.5 80 4.2 852 38 86 150 2,394,873 170,644 2,171,833 2,212,275
12/24/02 2:45 AM 150 -8.5 80 4.1 676 77 38 150 2,402,057 171,196 2,177,238 2,218,461
12/24/02 5:01 AM 150 -9 80 3.8 740 47 64 150 2,407,318 171,246 2,181,022 2,220,114
12/24/02 6:45 AM 150 -9 80 3.8 686 143 50 150 2,411,559 171,414 2,183,985 2,221,661
12/24/02 9:00 AM 150 -9 80 3.8 919 200 54 150 2,416,329 171,919 2,187,754 2,229,787

12/24/02 11:00 AM 150 -9 80 3.7 524 53 103 150 2,421,435 172,553 2,192,003 2,233,968
12/24/02 1:15 PM 152 -9 80 3.8 561 76 60 152 2,429,695 173,103 2,195,405 2,235,297
12/24/02 3:15 PM 150 -8 80 3.6 892 86 45 150 2,429,450 173,623 2,198,658 2,236,472
12/24/02 5:10 PM 150 -8 80 3.6 315 43 60 150 2,434,652 173,706 2,202,181 2,245,371
12/24/02 7:25 PM 150 -9 80 150 2,440,119 173,919 2,206,251 2,247,811

12/24/02 10:00 PM 150 -9 80 150 2,447,514 174,377 2,212,073 2,249,737
12/25/02 1:56 AM 151 -9 80 151 2,458,504 174,679 2,220,325 2,262,317
12/25/02 5:15 AM 150 -9 80 350 30 64 150 2,467,593 175,592 2,227,592 2,266,752

DA-EF 96 12/25/02 8:15 AM 150 -9 72 80 -12 80 406 68 29 150 2,475,515 176,861 2,233,719 2,276,440
12/25/02 10:00 AM 150 -9 80 465 35 20 150 2,479,529 176,127 2,236,881 2,277,378
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12/25/02 11:50 AM 150 -9 80 348 37 35 150 2,484,213 176,432 2,241,203 2,280,104

12/25/02 1:50 PM 150 -9 80 363 63 29 150 2,489,223 176,849 2,244,395 2,288,486
12/25/02 3:50 PM 150 -8 80 382 76 34 150 2,495,087 177,140 2,248,899 2,290,604
12/25/02 6:00 PM 150 -8 80 441 45 38 150 2,499,720 177,787 2,252,920 2,291,805
12/25/02 9:10 PM 151 -9 80 363 84 27 151 2,506,859 178,706 2,258,959 2,301,730

12/25/02 11:34 PM 150 -8.7 80 496 25 62 150 2,513,907 178,992 2,263,937 2,303,235
12/26/02 1:10 AM 150 -9 80 450 51 28 150 2,518,331 179,128 2,267,256 2,309,279

DA-EF 97 12/26/02 5:00 AM 150 -9 59 82 -12 80 376 22 40 150 2,530,725 179,427 2,275,927 2,316,709
12/26/02 8:00 AM 150 -8 80 633 51 20 150 2,538,400 180,040 2,282,398 2,325,505

12/26/02 10:00 AM 150 -9 80 335 88 25 150 2,544,770 180,597 2,287,042 2,331,789
12/26/02 12:30 PM 150 -8 80 3.4 204 35 25 150 2,551,290 180,755 2,291,601 2,333,327
12/26/02 2:30 PM 150 -8 80 2.5 678 44 44 150 2,556,010 180,987 2,295,197 2,336,040

SO 98 12/26/02 4:35 PM 150 -8 65 95 -12 80 2.8 702 35 62 150 2,562,294 181,824 2,300,430 2,346,015
12/26/02 8:00 PM 150 -9 80 2.8 414 69 58 150 2,559,551 182,284 2,305,943 2,347,652

12/26/02 10:00 PM 150 -9 80 2.2 447 88 74 150 2,564,048 182,679 2,309,562 2,352,890
12/27/02 12:00 AM 148 -9 80 3 364 41 80 148 2,579,848 183,120 2,313,443 2,359,608
12/27/02 2:00 AM 150 -9 80 3 365 20 24 150 2,586,175 183,225 2,317,489 2,360,679
12/27/02 4:00 AM 150 -9 80 3 350 38 29 150 2,592,979 183,351 2,322,029 2,364,180
12/27/02 6:00 AM 150 -9 80 3 368 28 58 150 2,598,379 183,449 2,325,445 2,372,893

12/27/02 11:30 AM 156 -8 80 2.8 296 23 35 156 2,613,028 183,994 2,335,150 2,377,163
12/27/02 2:30 PM 156 -8 80 2.8 820 1 0 156 2,620,081 184,086 2,339,986 2,387,490
12/27/02 5:30 PM 154 -8 80 3 607 0 0 154 2,633,440 184,683 2,349,057 2,391,620

SO 99 12/27/02 8:00 PM 152 -8 67 93 -12 0.0 80 2.7 302 0 0 152 2,646,141 184,863 2,357,267 2,402,699
12/27/02 10:00 PM 154 -8 80 3.1 282 0 0 154 2,653,477 184,985 2,361,278 2,403,829
12/28/02 12:00 AM 154 -8 80 3 289 0 0 154 2,662,427 185,127 2,366,293 2,415,065
12/28/02 2:00 AM 154 -8 80 3 264 0 0 154 2,671,509 185,277 2,371,252 2,417,398
12/28/02 4:10 AM 150 -8 80 3 285 0 0 150 2,679,727 185,401 2,375,961 2,416,844
12/28/02 6:00 AM 150 -8 80 3.2 279 0 0 150 2,687,723 185,526 2,380,500 2,428,332
12/28/02 8:00 AM 150 -8 80 3.2 294 0 0 150 2,695,054 185,796 2,384,725 2,431,789

12/28/02 10:30 AM 152 -8 80 2.8 138 6 5 152 2,704,922 186,005 2,390,334 2,433,387
12/28/02 12:30 PM 156 -8 80 3.2 108 12 12 156 2,714,220 186,331 2,395,812 2,443,890
12/28/02 2:35 PM 154 -8 80 3 98 10 11 154 2,724,050 186,482 2,401,186 2,447,984
12/28/02 4:30 PM 150 -8 80 2.8 195 13 12 150 2,731,980 186,705 2,405,673 2,449,075

SO-DA 100 12/28/02 8:00 PM 154 -8 65 88 -10 80 3 110 13 9 154 2,748,837 187,087 2,414,619 2,462,199
12/28/02 10:00 PM 154 -8 80 3 160 6 9 154 2,755,347 187,597 2,419,179 2,463,601
12/29/02 12:00 AM 154 -8 80 3 147 6 14 154 2,761,637 187,587 2,422,935 2,470,898
12/29/02 2:00 AM 154 -8 80 3.3 131 6 7 154 2,767,874 187,896 2,426,586 2,746,167
12/29/02 4:00 AM 154 -8 80 3.3 128 25 9 154 2,777,017 188,005 2,431,826 2,477,802
12/29/02 6:00 AM 154 -8 80 2.8 137 9 17 154 2,782,897 188,207 2,435,225 2,480,103
12/29/02 8:10 AM 152 -8 80 2.8 254 18 8 152 2,790,939 188,891 2,440,435 2,491,056

12/29/02 10:10 AM 156 -9 80 2.5 123 37 13 156 2,798,691 189,364 2,445,230 2,492,210
12/29/02 12:10 PM 154 -8 80 2.8 162 8 22 154 2,806,260 189,579 2,449,548 2,495,056
12/29/02 2:05 PM 158 -8 80 2.8 156 11 13 158 2,814,900 189,768 2,454,790 2,506,240
12/29/02 4:00 PM 156 -8 80 2.6 470 12 15 156 2,823,160 190,155 2,459,684 2,507,423
12/29/02 5:58 PM 156 -8 80 2.4 136 11 26 156 2,830,625 190,319 2,463,716 2,508,853
12/29/02 8:00 PM 156 -9 80 3 127 13 11 156 2,839,782 190,489 2,469,165 2,521,182

12/29/02 10:00 PM 156 -9 80 2.8 108 13 8 156 2,846,956 190,638 2,473,123 2,522,133
SO 101 12/30/02 12:00 AM 156 -9 68 94 -10 80 2.9 176 6 18 156 2,833,301 191,113 2,478,397 2,523,830

12/30/02 2:00 AM 156 -9 80 3 126 7 8 156 2,864,702 191,306 2,484,665 2,336,019
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12/30/02 4:00 AM 156 -9 80 3 113 6 6 156 2,870,470 191,442 2,486,937 2,536,674
12/30/02 6:00 AM 156 -8.5 80 2.9 255 5 13 156 2,878,125 191,608 2,491,212 2,538,083

12/30/02 11:15 AM 158 -8 80 2.4 113 8 13 158 2,899,202 192,159 2,503,339 2,552,132
12/30/02 1:20 PM 160 -8.5 80 2.35 103 11 15 160 2,905,918 192,738 2,507,615 2,554,327
12/30/02 4:10 PM 158 -8.5 80 2.2 114 3 5 158 2,916,404 193,104 2,513,739 2,565,723
12/30/02 7:00 PM 158 -8.5 80 2.6 93 11 14 158 2,925,861 193,569 2,519,143 2,567,399
12/30/02 9:00 PM 158 -8.5 80 2.75 190 21 13 158 2,933,055 194,051 2,523,799 2,573,765

12/31/02 12:45 AM 157 -8.3 80 2.75 143 10 11 157 2,945,429 194,379 2,531,067 2,580,873
12/31/02 3:30 AM 155 -8.5 80 2.8 172 18 11 155 2,952,875 194,911 2,535,865 2,582,813
12/31/02 5:00 AM 157 -8.3 80 2.7 100 7 14 157 2,957,263 195,028 2,538,286 2,590,672

DA-EF 102 12/31/02 6:45 AM 156 -8.5 76 100 -12 80 2.7 232 14 11 156 2,962,225 195,328 2,541,228 2,593,176
12/31/02 9:05 AM 156 -8.5 80 2.8 160 27 12 156 2,968,552 195,613 2,545,198 2,594,658

12/31/02 11:15 AM 156 -8 80 2.6 211 7 15 156 2,974,312 195,824 2,548,712 2,598,010
12/31/02 1:05 PM 154 -8 80 2.8 171 16 15 154 2,978,650 196,182 2,551,380 2,605,836
12/31/02 3:05 PM 156 -8 80 2.8 94 20 16 156 2,983,321 196,327 2,553,942 2,606,657
12/31/02 5:07 PM 154 -8 80 2.6 105 20 12 154 2,988,972 196,596 2,557,198 2,607,847

DC 103 1/1/03 8:30 AM 156 -9 83 114 -12 80 2.5 118 23 15 156 3,034,030 197,877 2,583,700 2,635,360
1/1/03 10:30 AM 156 -9 80 2.6 194 39 22 156 3,038,853 198,198 2,586,501 2,636,750
1/1/03 12:30 PM 156 -9 80 2.7 278 24 25 156 3,043,989 198,698 2,589,744 2,638,443
1/1/03 3:10 PM 154 -8 80 2.6 172 25 22 154 3,051,660 198,952 2,594,209 2,648,667
1/1/03 5:30 PM 152 -8 80 2.8 144 13 30 152 3,058,810 199,210 2,597,956 2,650,079
1/1/03 7:00 PM 153 -9 80 2.6 183 33 19 153 3,063,356 199,486 2,600,499 2,651,179

1/1/03 10:00 PM 154 -9 80 2.7 195 40 17 154 3,072,721 199,830 2,605,262 2,657,773
1/2/03 12:15 AM 154 -9 80 2.6 202 11 23 154 3,079,692 200,073 2,608,875 2,663,234
1/2/03 2:15 AM 152 -9 80 2.6 282 17 14 152 3,085,669 200,398 2,612,045 2,664,439
1/2/03 4:20 AM 153 -10 80 2.6 275 15 12 153 3,092,056 200,517 2,615,318 2,666,019

DA-EF 104 1/2/03 6:15 AM 152 -9 75 104 -12 80 2.7 213 19 18 152 3,097,056 200,720 2,617,953 2,667,499
1/2/03 8:45 AM 150 -8 80 2.8 232 43 14 150 3,105,877 200,926 2,622,107 2,677,636

1/2/03 11:25 AM 152 -9 80 2.6 245 13 56 152 3,113,960 201,339 2,626,519 2,678,930
1/2/03 1:00 PM 154 -8 80 2.6 149 23 23 154 3,119,427 201,656 2,629,594 2,679,963
1/2/03 3:00 PM 154 -8 80 2.6 345 32 23 154 3,127,000 201,917 2,633,452 2,687,002
1/2/03 5:00 PM 154 -9 80 2.5 135 10 26 154 3,133,920 202,082 2,636,975 2,691,858
1/2/03 7:10 PM 154 -9 80 2.7 170 27 24 154 3,141,692 202,354 2,640,878 2,692,938
1/2/03 9:20 PM 153 -8.7 80 2.7 226 32 20 153 3,149,285 202,584 2,644,913 2,695,319

DA-EF 105 1/2/03 11:00 PM 154 -8.7 80 105 -12 80 2.7 393 12 20 154 3,154,602 202,822 2,647,807 2,703,556
1/3/03 1:38 AM 153 -8.3 80 2.9 347 34 27 153 3,163,702 203,254 2,652,330 2,705,920
1/3/03 4:35 AM 153 -9 80 2.65 287 31 22 153 3,174,100 203,543 2,657,872 2,707,904
1/3/03 6:25 AM 152 -8.5 80 2.8 280 18 28 152 3,179,925 203,729 2,661,088 2,717,160
1/3/03 8:10 AM 151 -8 80 2.7 120 16 11 151 3,191,622 203,907 2,664,502 2,719,243

1/3/03 10:25 AM 148 -8 80 2.9 100 20 11 148 3,193,753 204,133 2,668,230 2,720,575
1/3/03 12:05 PM 150 -8 80 2.2 115 18 9 150 3,197,982 204,245 2,670,341 2,721,465
1/3/03 2:30 PM 150 -8 80 3.1 76 8 8 150 3,206,147 204,511 2,674,705 2,731,830
1/3/03 4:30 PM 150 -8 80 3 108 10 9 150 3,212,631 204,724 2,677,784 2,732,549
1/3/03 8:00 PM 147 -8 80 3 83 10 6 147 3,223,597 205,051 2,683,181 2,724,738

1/3/03 10:00 PM 147 -8 80 3.3 91 13 6 147 3,230,431 205,251 2,686,722 2,743,258
SO-BC 106 1/4/03 12:00 AM 147 -8 69 105 -12 80 3 94 4 12 147 3,236,030 205,420 2,689,535 2,745,604

1/4/03 2:00 AM 147 -8 80 3 124 10 6 147 3,242,082 205,882 2,693,002 2,746,868
1/4/03 4:00 AM 150 -8 80 3.2 97 12 6 150 3,249,692 206,102 2,696,662 2,748,802
1/4/03 6:00 AM 150 -8 80 3.3 92 5 10 150 3,254,380 206,232 2,699,034 2,750,950
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1/4/03 8:00 AM 150 -8 80 3.2 105 10 5 150 3,260,972 206,597 2,702,430 2,759,793

1/4/03 10:00 AM 150 -8 80 3.2 99 17 5 150 3,267,109 206,843 2,705,698 2,760,825
1/4/03 12:00 PM 152 -8 80 3.2 93 4 12 152 3,272,878 207,049 2,708,720 2,762,291
1/4/03 2:00 PM 150 -8 80 3.2 94 8 5 150 3,279,943 207,374 2,712,416 2,764,117
1/4/03 4:00 PM 150 -8 80 3 102 9 5 150 3,286,428 207,807 2,715,882 2,773,291
1/4/03 5:50 PM 150 -8 80 3 146 6 9 150 3,292,191 208,159 2,719,012 2,775,236
1/4/03 8:00 PM 150 -8 80 3 92 12 6 150 3,298,998 208,469 2,722,634 2,776,738

SO-BC 107 1/4/03 10:00 PM 150 -8 66 106 -12 80 3 92 14 5 150 3,305,694 208,621 2,726,098 2,778,422
1/5/03 12:00 AM 150 -8 80 3 90 10 11 150 3,311,572 208,827 2,729,588 2,781,970
1/5/03 2:00 AM 150 -8 80 3.1 78 4 4 150 3,317,450 209,034 2,733,222 2,789,823
1/5/03 4:00 AM 150 -8 80 3 84 5 3 150 3,325,152 209,349 2,736,335 2,791,397
1/5/03 6:00 AM 150 -8 80 3 105 3 6 150 3,330,339 209,667 2,739,248 2,792,813
1/5/03 8:30 AM 149 -8 80 3.05 99 9 4 149 3,337,456 210,161 2,743,285 2,797,967

1/5/03 11:30 AM 150 -9 80 3.1 120 10 3 150 3,347,389 210,725 2,748,926 2,805,871
1/5/03 2:00 PM 150 -8 80 2.9 137 11 7 150 3,355,076 211,132 2,753,290 2,807,613
1/5/03 4:00 PM 150 -8 80 2.95 79 11 7 150 3,361,257 211,489 2,756,592 2,809,280

SO-BC 108 1/5/03 8:00 PM 150 -8 70 100 -12 80 3 103 15 7 150 3,374,582 212,181 2,764,387 2,821,333
1/5/03 10:00 PM 150 -8 80 3 92 16 7 150 3,380,791 212,443 2,767,878 2,822,696
1/6/03 12:00 AM 150 -8 80 3.2 70 4 12 150 3,387,657 212,723 2,771,596 2,824,560
1/6/03 2:20 AM 148 -8 80 3.2 63 4 4 148 3,395,254 212,996 2,775,550 2,834,897
1/6/03 4:00 AM 148 -8 80 3 92 5 4 148 3,401,107 213,077 2,778,838 2,836,034
1/6/03 6:00 AM 148 -8 80 3.2 67 4 7 148 3,404,857 213,296 2,780,780 2,836,932
1/6/03 8:00 AM 153 -7 80 2.9 230 14 9 153 3,411,235 213,406 2,784,095 2,838,375

1/6/03 10:00 AM 153 -7 80 3.2 116 21 10 153 3,419,191 213,754 2,788,350 2,843,495
1/6/03 12:20 PM 153 -7 80 3.1 96 9 21 153 3,428,810 214,388 2,793,884 2,853,606
1/6/03 2:05 PM 154 -8 80 3.1 147 8 9 154 3,436,091 214,486 2,797,342 2,854,367
1/6/03 4:05 PM 155 -8 80 3.1 149 8 8 155 3,442,942 214,658 2,800,861 2,855,547

SO-BC 109 1/6/03 8:00 PM 150 -7 75 92 -12 80 3.3 116 11 6 150 3,457,697 214,932 2,807,942 2,867,610
1/6/03 10:00 PM 150 -7 80 3.3 119 14 10 150 3,463,558 215,011 2,810,767 2,868,891
1/7/03 12:00 AM 150 -7 80 3.3 131 3 14 150 3,469,750 215,296 2,813,948 2,870,398
1/7/03 2:00 AM 150 -7 80 3.3 113 4 6 150 3,476,364 215,361 2,817,158 2,872,063
1/7/03 4:00 AM 150 -7 80 3.3 106 3 5 150 3,483,458 215,552 2,820,590 2,879,220
1/7/03 6:00 AM 150 -7 80 3.3 124 4 9 150 3,487,938 215,790 2,822,848 2,883,295
1/7/03 8:00 AM 150 -7 80 3.4 132 10 6 150 3,494,861 215,852 2,826,380 2,884,409

1/7/03 10:30 AM 150 -8 80 3.1 149 9 4 150 3,504,482 216,149 2,831,051 2,886,294
1/7/03 12:30 PM 150 -8 80 3.2 402 14 19 150 3,509,621 216,342 2,833,800 2,891,663
1/7/03 2:30 PM 151 -8 80 3.2 203 20 10 151 3,517,010 216,765 2,837,810 2,897,825
1/7/03 4:30 PM 150 -8 80 2.8 219 18 12 150 3,524,920 217,060 2,841,660 2,898,997

DA-EF 110 1/7/03 7:00 PM 146 -8 65 95 -12 80 3 26 20 146 3,532,919 217,352 2,845,223 2,900,272
1/7/03 8:35 PM 148 -8 80 2.9 531 45 16 148 3,538,753 217,681 2,848,308 2,908,829

1/7/03 10:49 PM 148 -8 80 2.9 404 88 24 148 3,546,398 218,196 2,852,094 2,912,636
1/8/03 12:40 AM 150 -8 80 2.9 445 46 30 150 3,553,605 218,336 2,855,489 2,913,706
1/8/03 2:40 AM 153 -8 80 2.8 562 47 19 153 3,560,419 218,479 2,858,821 2,914,907
1/8/03 4:45 AM 155 -9 80 2.8 517 63 23 155 3,567,900 218,839 2,862,710 2,924,906
1/8/03 7:30 AM 150 -8 80 3.2 680 160 43 150 3,578,020 219,181 2,867,750 2,927,072
1/8/03 9:30 AM 152 -8 80 3.2 615 111 40 152 3,584,462 219,373 2,870,952 2,928,256

1/8/03 11:30 AM 156 -7 80 3.6 554 18 52 156 3,591,624 219,643 2,874,283 2,933,952
1/8/03 1:30 PM 154 -7 80 3.2 635 162 65 154 3,598,648 219,902 2,877,578 2,940,052
1/8/03 3:30 PM 156 -7 80 3 378 79 42 156 3,607,123 220,418 2,881,862 2,941,131
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Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
1/8/03 5:30 PM 156 -8 80 2.8 274 14 37 156 3,615,720 220,770 2,885,871 2,943,740
1/8/03 7:30 PM 156 -7 80 3 333 168 61 156 3,623,269 221,195 2,889,750 2,952,593

1/8/03 10:00 PM 157 -7 80 3 379 128 53 157 3,622,993 221,528 2,894,855 2,955,553
1/9/03 12:00 AM 158 -7 80 2.9 5,670 80 58 158 3,641,994 221,918 2,898,973 2,956,722
1/9/03 1:57 AM 158 -7 80 3.1 591 125 62 158 3,649,019 222,325 2,902,799 2,964,173

DA-EF 111 1/9/03 4:38 AM 157 -7 73 97 -12 80 2.7 394 147 64 157 3,669,090 223,248 2,908,605 2,969,985
1/9/03 6:33 AM 158 -8 80 2.8 456 222 83 158 3,668,324 223,636 2,912,530 2,971,175
1/9/03 9:30 AM 160 -8 80 2.6 404 202 82 160 3,679,691 224,694 2,918,912 2,983,802

1/9/03 11:35 AM 160 -8 80 3 482 21 70 160 3,686,303 224,895 2,922,248 2,984,655
1/9/03 1:20 PM 158 -7.5 80 3.2 538 152 77 158 3,691,857 225,026 2,924,976 2,985,607
1/9/03 3:31 PM 156 -7.5 80 2.8 322 137 73 156 3,699,542 225,482 2,928,832 2,989,810
1/9/03 5:30 PM 158 -8 80 2.8 339 21 61 158 3,706,780 225,618 2,932,513 2,997,607
1/9/03 7:30 PM 158 -7.5 80 3 375 201 76 158 3,713,475 225,820 2,935,812 2,998,493
1/9/03 9:50 PM 159 -7.5 80 3 317 171 65 159 3,722,155 226,215 2,940,252 2,999,883

1/9/03 11:52 PM 157 -7 80 3 2,047 41 68 157 3,728,876 226,499 2,943,220 3,006,674
DA-EF 112 1/10/03 2:15 AM 157 -7.5 72 83 -11.5 80 3 450 117 59 157 3,737,621 226,997 2,947,432 3,011,495

1/10/03 4:20 AM 158 -7.5 80 3 420 135 74 158 3,745,587 227,142 2,951,880 3,013,005
1/10/03 6:35 AM 158 -7.5 80 3 387 203 116 158 3,752,090 227,344 2,954,817 3,018,114
1/10/03 8:30 AM 156 -7.5 80 3.2 236 180 78 156 3,758,812 227,784 2,958,422 3,024,553

1/10/03 10:18 AM 158 -7.5 80 2.8 226 168 76 158 3,765,310 227,908 2,961,487 3,025,371
1/10/03 12:30 PM 156 -7 80 3.4 574 127 105 156 3,773,988 228,150 2,964,854 3,026,632
1/10/03 2:30 PM 154 -7 80 3.2 478 231 131 154 3,781,280 228,619 2,968,802 3,033,138
1/10/03 4:30 PM 158 -7 80 3.4 640 283 148 158 3,788,280 228,923 2,971,965 3,038,247
1/10/03 6:30 PM 158 -6.8 80 3.2 520 366 237 158 3,795,279 229,297 2,975,194 3,039,162
1/10/03 8:30 PM 156 -7 80 3.3 621 400 165 156 3,802,269 229,479 2,978,156 3,040,368

1/10/03 10:55 PM 159 -6.5 80 3.2 601 641 260 159 3,810,653 229,979 2,982,051 3,046,773
1/11/03 12:25 AM 159 -6 80 3.2 670 223 219 159 3,815,750 230,262 2,984,184 3,051,690
1/11/03 2:40 AM 158 -6 80 3.6 483 243 133 158 3,823,673 230,575 2,987,710 3,052,673
1/11/03 4:45 AM 157 -6 80 3.4 470 337 155 157 3,832,076 231,125 2,991,474 3,053,961

DA-EF 113 1/11/03 6:40 AM 158 -6 70 80 -11.5 80 3.2 680 341 178 158 3,837,624 231,317 2,994,137 3,056,294
1/11/03 8:05 AM 151 -9.2 80 3.1 520 101 45 151 3,643,041 231,549 2,996,042 3,062,849

1/11/03 10:05 AM 151 -8.9 80 3 640 85 47 151 3,850,241 231,794 2,998,752 3,065,564
1/11/03 12:05 PM 155 -8.9 80 3.1 462 89 50 155 3,856,591 232,262 3,001,862 3,066,434
1/11/03 2:05 PM 155 -8.9 80 3.1 494 100 84 155 3,864,225 232,592 3,005,859 3,067,682
1/11/03 4:05 PM 155 -8.9 80 3.1 560 125 52 155 3,872,759 232,896 3,010,475 3,078,627

SO-BC 114 1/11/03 8:00 PM 162 -7 70 78 -12 80 3 9,999 304 106 162 3,885,439 233,548 3,017,043 3,081,010
1/11/03 10:00 PM 160 -7 80 3 534 264 91 160 3,892,438 233,897 3,020,215 3,082,476
1/12/03 12:00 AM 160 -7 80 2.8 9,999 117 127 160 3,900,477 234,058 3,023,870 3,092,415
1/12/03 2:00 AM 160 -7 80 3.3 521 164 74 160 3,908,757 234,339 3,027,475 3,093,425
1/12/03 4:00 AM 160 -7 80 3.5 492 138 64 160 3,916,217 234,684 3,030,662 3,094,678
1/12/03 6:00 AM 160 -7 80 3.3 9,999 99 82 160 3,920,813 234,741 3,032,599 3,095,588
1/12/03 8:03 AM 160 -8 80 2.8 1,652 285 97 160 3,927,572 235,170 3,035,737 3,103,918

1/12/03 10:04 AM 160 -8 80 3 780 240 79 160 3,935,427 235,684 3,039,220 3,106,250
1/12/03 12:10 PM 165 -9 80 2.8 646 278 92 165 3,939,920 236,228 3,041,997 3,107,338
1/12/03 2:10 PM 160 -8 80 3.2 1,144 230 165 160 3,944,917 236,694 3,044,978 3,108,451
1/12/03 4:00 PM 162 -8 80 2.8 580 280 110 162 3,950,692 237,094 3,048,134 3,114,825
1/12/03 5:40 PM 162 -8 80 2.8 412 63 104 162 3,954,801 237,285 3,050,476 3,119,509

SO-BC 115 1/12/03 8:00 PM 160 -8 70 80 -10 80 3.1 632 285 125 160 3,962,203 237,733 3,054,344 3,120,614
1/12/03 10:00 PM 160 -8 80 3.3 530 112 97 160 3,968,136 238,129 3,057,568 3,121,863
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Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
1/13/03 12:00 AM 160 -8 80 2.8 9,999 50 82 160 3,974,521 238,492 3,060,913 3,127,371
1/13/03 2:00 AM 160 -8 80 3 573 98 41 160 3,980,021 238,898 3,064,013 3,132,371
1/13/03 4:00 AM 160 -8 80 3.3 488 13 24 160 3,986,767 239,274 3,067,233 3,133,860
1/13/03 6:00 AM 160 -8 80 3 1,567 10 12 160 3,993,438 239,666 3,070,691 3,135,205
1/13/03 8:00 AM 160 -8 80 2.8 587 224 90 160 3,999,830 240,113 3,074,252 3,140,648

1/13/03 10:00 AM 160 -8 80 3 756 352 137 160 4,006,051 240,887 3,077,926 3,146,756
1/13/03 12:01 PM 162 -7 80 3 1,031 162 186 162 4,012,593 241,288 3,081,091 3,147,819
1/13/03 2:10 PM 168 -6 80 2.8 720 302 180 168 4,019,710 241,789 3,084,905 3,149,219
1/13/03 4:00 PM 164 -8 80 2.8 1,430 282 156 164 4,026,630 242,364 3,088,642 3,155,050

SO-BC 116 1/13/03 8:30 PM 166 -7 75 84 -10 80 3.3 9,999 489 225 166 4,045,021 243,696 3,098,701 3,164,354
1/13/03 10:00 PM 166 -7 80 3.3 978 242 86 166 4,051,511 243,901 3,101,654 3,166,172
1/14/03 12:00 AM 166 -7 80 3 1,249 76 20 166 4,058,637 244,459 3,105,114 3,175,724
1/14/03 2:00 AM 166 -7 80 3 1,060 29 118 166 4,067,621 244,982 3,109,262 3,177,049
1/14/03 4:00 AM 166 -7 80 3 1,092 313 128 166 4,074,334 245,234 3,112,296 3,178,249
1/14/03 6:00 AM 166 -7 80 3 776 16 16 166 4,077,764 245,353 3,113,671 3,178,976
1/14/03 8:00 AM 160 -6 80 2.8 1,264 185 133 160 4,084,630 245,628 3,116,662 3,183,694

1/14/03 10:10 AM 160 -7 80 3 1,059 433 136 160 4,092,187 246,020 3,120,019 3,189,701
1/14/03 12:05 PM 162 -7 80 2.8 4,426 137 158 162 4,097,391 246,462 3,122,261 3,190,473
1/14/03 2:00 PM 160 -6 80 3.4 926 418 223 160 4,103,128 246,876 3,124,805 3,191,525
1/14/03 4:00 PM 162 -6 80 3.2 886 411 212 162 4,109,682 247,537 3,127,662 3,192,871
1/14/03 6:00 PM 169 -7 80 2.9 1,901 50 162 169 4,115,869 247,875 3,130,244 3,198,587
1/14/03 9:10 PM 163 -7 80 3 9,999 487 192 163 4,127,017 248,923 3,134,906 3,203,874

1/14/03 11:00 PM 164 -6.5 80 2.9 1,050 519 200 164 4,131,431 249,173 3,136,969 3,204,785
1/15/03 1:15 AM 164 -6.5 80 2.8 1,260 350 240 164 4,138,204 249,559 3,139,901 3,206,048

DA-EF 117 1/15/03 3:45 AM 165 -6.5 68 70 -12 80 2.8 1,381 483 238 165 4,149,831 250,444 3,144,572 3,214,752
1/15/03 6:45 AM 167 -6.5 80 2.9 2,330 450 400 167 4,156,161 251,416 3,148,929 3,218,166
1/15/03 6:00 PM 168 -6.5 80 2.7 8,864 507 310 168 4,199,857 253,007 3,167,529 3,233,848
1/15/03 8:00 PM 168 -6.5 80 2.8 1,026 860 356 168 4,209,899 253,302 3,171,477 3,244,357

1/15/03 10:00 PM 170 -6.5 80 2.7 1,215 400 230 170 4,218,388 253,859 3,175,477 3,245,352
DA-EF 118 1/16/03 12:30 AM 169 -7 68 75 -12 80 2.9 1,398 251 332 169 4,229,370 254,392 3,180,068 3,246,971

1/16/03 2:45 AM 169 -6 80 2.8 1,310 479 178 169 4,237,401 254,707 3,183,617 3,254,432
1/16/03 4:20 AM 169 -7 80 2.9 1,639 115 155 169 4,243,714 254,959 3,186,436 3,258,328
1/16/03 6:10 AM 167 -6 80 2.9 2,191 422 326 167 4,250,852 255,389 3,189,372 3,259,292
1/16/03 8:02 AM 168 -6 80 2.8 1,948 646 228 168 4,258,306 255,601 3,192,402 3,260,367

1/16/03 10:00 AM 166 -6 80 3.2 1,850 572 343 166 4,266,214 255,822 3,195,624 3,264,575
1/16/03 12:01 PM 168 -6 80 3 1,465 1644 551 168 4,273,892 256,064 3,198,712 3,272,219
1/16/03 3:00 PM 168 -5 80 3.2 800 300 150 168 4,285,162 256,394 3,202,947 3,273,488
1/16/03 5:00 PM 168 -5 80 3 775 105 287 168 4,293,418 256,419 3,205,922 3,274,885
1/16/03 7:50 PM 165 -5.5 80 3.1 1,210 220 160 165 4,304,025 256,555 3,209,617 3,278,757
1/16/03 9:55 PM 165 -5 80 3 165 4,310,916 256,599 3,212,075 3,285,805

1/16/03 11:58 PM 163 -5 80 3.2 1,458 481 227 163 4,319,442 257,044 3,215,009 3,286,773
1/17/03 2:00 AM 162 -5 80 3.2 1,272 157 186 162 4,324,922 257,136 3,216,864 3,287,715
1/17/03 4:00 AM 163 -4.5 80 3.2 990 222 135 163 4,329,739 257,223 3,219,022 3,288,791

DA-EF 119 1/17/03 6:10 AM 161 -4.5 80 3.5 974 98 107 161 4,335,786 257,550 3,221,499 3,290,071
1/17/03 8:05 AM 164 -5 80 3 1,048 132 123 164 4,340,389 257,894 3,223,363 3,291,211

1/17/03 10:10 AM 158 -5 80 3.4 970 112 98 158 4,346,140 257,926 3,225,757 3,299,754
1/17/03 12:00 PM 164 -5 80 2.8 2,700 100 52 164 4,350,537 258,101 3,227,793 3,300,322
1/17/03 2:00 PM 164 -5 80 3 9,999 538 405 164 4,358,103 258,953 3,231,680 3,301,452
1/17/03 4:00 PM 160 -5 80 3.4 7,886 1153 424 160 4,366,021 259,200 3,234,942 3,303,870
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ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
SO-BC 120 1/17/03 8:00 PM 156 -5 60 60 -10 80 3.5 6,080 311 7 156 4,377,717 259,457 3,238,595 3,312,962

1/17/03 10:00 PM 156 -5 80 3.7 3,947 276 215 156 4,384,254 259,609 3,240,506 3,312,930
1/18/03 12:00 AM 152 -5 80 3.8 4,129 852 253 152 4,388,652 259,704 3,241,841 3,313,585
1/18/03 2:00 AM 154 -5 80 3.9 3,493 76 15 154 4,392,687 259,802 3,243,083 3,313,294
1/18/03 4:00 AM 154 -5 80 3.7 3,848 0 0 154 4,400,100 260,025 3,245,090 3,315,165
1/18/03 6:00 AM 154 -5 80 4 4,188 40 41 154 4,403,367 260,072 3,246,398 3,316,220
1/18/03 8:00 AM 152 -5 80 3.4 1,654 158 58 152 4,408,281 260,291 3,248,158 3,317,437

1/18/03 10:02 AM 152 -5 80 4 1,168 82 98 152 4,413,822 260,341 3,249,660 3,318,626
1/18/03 12:00 PM 150 -5 80 3.5 1,584 211 92 150 4,418,490 260,482 3,251,308 3,319,891
1/18/03 2:03 PM 152 -5.2 80 3.6 900 67 121 152 4,422,709 260,609 3,252,673 3,321,829
1/18/03 4:00 PM 152 -5 80 3.4 859 89 66 152 4,427,933 260,758 3,254,395 3,329,181

SO-BC 121 1/18/03 6:00 PM 154 -5 62 70 -10 80 3.6 964 62 136 154 4,432,852 260,877 3,255,990 3,329,886
1/18/03 8:00 PM 154 -5 80 3.6 1,207 133 61 154 4,439,982 261,285 3,258,671 3,331,123

1/18/03 10:00 PM 154 -5 80 3.7 1,113 74 74 154 4,444,439 261,407 3,260,287 3,332,014
1/19/03 12:00 AM 154 -5 80 3.8 988 28 68 154 4,448,963 261,503 3,261,836 3,333,360
1/19/03 2:00 AM 154 -5 80 3.8 896 73 112 154 4,454,193 261,633 3,263,446 3,334,238
1/19/03 4:00 AM 154 -5 80 3.8 888 22 57 154 4,461,058 261,829 3,265,547 3,335,631
1/19/03 6:00 AM 154 -5 80 3.6 859 48 77 154 4,464,302 261,996 3,266,816 3,337,661

1/19/03 10:00 AM 160 -7 80 3.1 1,000 110 52 160 4,473,382 262,159 3,269,849 3,345,564
1/19/03 12:00 PM 149 -4.5 80 3.8 775 89 62 149 4,477,970 262,275 3,271,194 3,346,166
1/19/03 2:00 PM 149 -4.5 80 3.8 1,227 65 130 149 4,482,521 262,573 3,272,805 3,346,847
1/19/03 4:00 PM 148 -4.5 80 3.8 496 67 57 148 4,488,744 262,752 3,274,478 3,347,988
1/19/03 6:00 PM 148 -5 80 4 897 51 84 148 4,493,897 262,974 3,276,118 3,348,780

SO-BC 122 1/19/03 8:00 PM 148 -5 67 70 -10 80 3.7 892 111 65 148 4,498,550 263,187 3,277,484 3,349,995
1/19/03 10:00 PM 147 -5 80 3.9 1,190 48 86 147 4,503,586 263,301 3,278,789 3,351,122
1/20/03 12:00 AM 148 -5 80 4 1,018 192 78 148 4,509,627 263,431 3,280,456 3,352,535
1/20/03 2:00 AM 148 -5 80 3.9 838 43 84 148 4,513,699 263,522 3,281,692 3,353,465
1/20/03 4:00 AM 146 -5 80 4 1,316 87 49 146 4,518,713 263,741 3,283,060 3,354,686
1/20/03 6:00 AM 145 -5 80 3.9 893 30 80 145 4,523,717 263,870 3,284,262 3,355,712
1/20/03 8:00 AM 146 -4 80 4 2,210 151 85 146 4,528,513 264,108 3,285,871 3,360,614

1/20/03 10:00 AM 149 -8 80 5 1,248 194 118 149 4,533,462 264,255 3,287,793 3,364,876
1/20/03 12:00 PM 148 -7 80 5 650 166 175 148 4,539,818 264,389 3,289,850 3,365,635
1/20/03 2:00 PM 148 -7 80 5 668 160 128 148 4,545,738 264,596 3,292,234 3,366,836
1/20/03 6:30 PM 148 -6.5 80 5 840 88 92 148 4,557,540 264,950 3,297,167 3,371,308
1/20/03 8:00 PM 148 -6.5 80 5 148 4,561,802 265,166 3,299,172 3,378,177

1/20/03 10:00 PM 147 -7 80 5 147 4,567,182 265,393 3,301,411 3,378,947
1/20/03 11:50 PM 147 -6.5 80 5 147 4,571,752 265,494 3,303,435 3,379,733
1/21/03 1:50 AM 147 -6.5 80 5 730 41 115 147 4,577,022 265,513 3,305,522 3,380,878

DA-EF 123 1/21/03 4:40 AM 146 -6.5 67 74 -12 80 5 876 105 105 146 4,585,290 265,737 3,308,868 3,382,725
1/21/03 8:05 AM 150 -8 80 5 294 101 49 150 4,593,092 265,958 3,312,215 3,388,330

1/21/03 10:00 AM 148 -7 80 5 280 32 46 148 4,598,080 266,109 3,314,383 3,393,538
1/21/03 12:00 PM 146 -8 80 5 186 30 31 146 4,603,490 266,233 3,316,781 3,394,324
1/21/03 2:10 PM 150 -8 80 4.6 152 33 35 150 4,609,788 266,362 3,319,283 3,395,509
1/21/03 4:00 PM 148 -8 80 4.8 154 40 33 148 4,614,684 266,586 3,321,301 3,396,590
1/21/03 6:00 PM 146.5 -7.5 80 4.7 904 22 29 146.5 4,622,616 266,700 3,324,668 3,398,203
1/21/03 8:10 PM 148 -7.5 80 4.5 190 31 27 148 4,626,714 266,755 3,326,680 3,405,844

DA-EF 124 1/21/03 10:10 PM 148 -8 78 98 -14 80 4.6 294 42 51 148 4,632,984 266,869 3,329,148 3,407,882
1/22/03 12:10 AM 148 -7.5 80 4.6 148 4,638,336 266,975 3,331,755 3,908,827
1/22/03 2:00 AM 149 -8 80 4.7 296 49 50 149 4,644,296 267,101 3,334,421 3,409,982
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Sheet 1.  Process data Vapor stream data V-3 loc. V-1 V-2 V-3 Liquid stream data

Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
1/22/03 4:00 AM 150 -7.5 80 4.6 290 34 32 150 4,651,619 267,239 3,337,673 3,411,696
1/22/03 6:30 AM 150 -7.5 80 4.5 243 28 28 150 4,659,057 267,402 3,341,195 3,421,218
1/22/03 8:00 AM 150 -8 80 4.6 310 150 4,663,905 267,500 3,343,297 3,421,892

1/22/03 11:00 AM 150 -8 80 4.4 150 4,673,680 267,742 3,347,798 3,423,449
1/22/03 1:05 PM 150 -8 80 4.4 150 4,680,798 268,112 3,351,088 3,426,210
1/22/03 3:00 PM 152 -8 80 4.4 152 4,687,391 268,490 3,354,392 3,435,020
1/22/03 5:00 PM 152 -8 80 4.6 152 4,694,031 268,679 3,357,625 3,435,879
1/22/03 7:30 PM 152 -7.5 80 4.5 152 4,702,223 268,922 3,361,468 3,437,346
1/22/03 9:40 PM 153 -8 80 4.5 153 4,710,037 269,105 3,364,930 3,441,058

1/23/03 12:00 AM 152 -8 80 4.5 152 4,717,472 269,261 3,368,182 3,448,768
DA-EF 125 1/23/03 2:00 AM 153 -8 82 -15 80 4.3 153 4,726,756 269,595 3,372,327 3,449,973

1/23/03 4:10 AM 154 -8 80 4.1 154 4,733,319 269,712 3,375,659 3,451,227
1/23/03 6:10 AM 152 -8 80 4.3 152 4,740,354 269,942 3,378,989 3,456,725
1/23/03 8:00 AM 152 -8 80 4.6 152 4,747,820 270,323 3,382,728 3,463,091

1/23/03 10:05 AM 152 -8 80 4.4 152 4,754,932 270,509 3,385,979 3,464,013
1/23/03 12:00 PM 152 -7 80 4.4 152 4,763,185 270,842 3,389,887 3,465,432
1/23/03 2:00 PM 152 -8 80 4.6 98 8 34 152 4,769,312 271,109 3,393,006 3,471,998
1/23/03 4:00 PM 152 -8 80 4.4 211 15 17 152 4,776,654 271,253 3,396,450 3,476,923

SO-BC 126 1/23/03 6:00 PM 152 -8 64 88 -12 80 4.2 128 66 50 152 4,783,923 271,581 3,400,055 3,478,060
1/23/03 8:00 PM 145 -9 80 4.1 125 42 28 145 4,789,235 271,645 3,402,106 3,479,397

1/23/03 10:00 PM 146 -9 80 4.1 137 6 13 146 4,794,056 271,758 3,403,870 3,482,986
1/24/03 12:00 AM 150 -9 80 4.1 195 9 12 150 4,799,497 271,870 3,405,897 3,489,506
1/24/03 2:00 AM 146 -9 80 3.9 204 59 39 146 4,805,076 272,012 3,407,967 3,490,351
1/24/03 4:00 AM 154 -9 80 4 159 51 26 154 4,810,448 272,189 3,410,283 3,491,590
1/24/03 6:00 AM 148 -9 80 4.2 132 4 25 148 4,815,309 272,312 3,412,183 3,492,631
1/24/03 8:05 AM 148 -10 80 4.2 113 4 7 148 4,821,463 272,573 3,414,400 3,494,093

1/24/03 10:00 AM 150 -9 80 4.1 345 66 43 150 4,826,401 272,922 3,416,531 3,501,290
1/24/03 12:01 PM 150 -10 80 4.2 150 27 18 150 4,831,694 273,118 3,418,755 3,503,833
1/24/03 2:02 PM 154 -6 80 4.2 140 6 9 154 4,837,195 273,342 3,421,054 3,504,721
1/24/03 4:00 PM 154 -10 80 4 148 6 11 154 4,842,216 273,594 3,423,186 3,505,701

SO-BC 127 1/24/03 6:15 PM 154 -9 57 112 -12 80 3.7 223 12 26 154 4,849,308 273,856 3,426,374 3,507,248
1/24/03 8:00 PM 156 -9 80 3.8 183 8 16 156 4,853,650 273,986 3,428,202 3,508,442

1/24/03 10:00 PM 156 -9 80 3.5 154 7 9 156 4,858,333 274,129 3,430,197 3,517,041
1/25/03 12:00 AM 154 -9 80 3.3 197 8 10 154 4,864,557 274,300 3,432,888 3,517,887
1/25/03 2:00 AM 156 -9 80 3.6 181 88 52 156 4,870,397 274,697 3,435,472 3,518,915
1/25/03 4:00 AM 154 -9 80 3.7 146 30 18 154 4,876,834 274,877 3,438,439 3,520,242
1/25/03 6:00 AM 156 -9 80 3.6 155 7 11 156 4,880,900 275,000 3,440,268 3,521,200
1/25/03 7:30 AM 158 -10.5 80 3.7 214 6 9 158 4,884,872 275,126 3,442,131 3,526,429
1/25/03 9:30 AM 157 -10 80 3.7 192 8 16 157 4,890,300 275,593 3,444,837 3,531,210

1/25/03 11:30 AM 160 -10 80 3.5 267 19 19 160 4,896,469 275,778 3,447,757 3,532,178
1/25/03 1:30 PM 161 -10 80 3.3 143 9 17 161 4,902,838 275,965 3,450,678 3,533,594
1/25/03 3:30 PM 163 -9 80 3.8 228 17 22 163 4,909,343 276,496 3,454,171 3,540,047

SO-BC 128 1/25/03 5:30 PM 162 -9 73 92 -12 80 3.7 99 5 23 162 4,915,026 276,586 3,456,777 3,545,042
1/25/03 8:00 PM 160 -9 80 3.4 139 18 15 160 4,922,951 276,861 3,460,466 3,546,371

1/25/03 10:00 PM 160 -9 80 3.5 186 10 12 160 4,929,538 277,079 3,463,321 3,547,711
1/26/03 12:00 AM 160 -9 80 3.5 169 13 13 160 4,936,321 277,249 3,465,962 3,554,835
1/26/03 2:00 AM 160 -9 80 3.7 204 7 19 160 4,944,382 277,479 3,469,273 3,559,040
1/26/03 4:00 AM 160 -9 80 3.5 185 13 12 160 4,950,976 277,668 3,471,840 3,560,027
1/26/03 6:00 AM 160 -9 80 3.6 174 12 11 160 4,956,894 277,822 3,474,233 3,561,086
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ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
1/26/03 8:00 AM 162 -10 80 3.5 190 16 13 162 4,964,638 278,236 3,477,604 3,563,143

1/26/03 10:05 AM 164 -9 80 3.6 201 9 20 164 4,972,142 278,574 3,480,821 3,572,189
1/26/03 12:00 PM 164 -10 80 3.4 165 15 16 164 4,978,722 278,850 3,483,717 3,573,184
1/26/03 2:00 PM 162 -10 80 3.2 168 20 17 162 4,985,436 279,042 3,486,215 3,574,196
1/26/03 4:00 PM 160 -10 80 3.6 110 19 19 160 4,991,813 279,482 3,489,108 3,575,319
1/26/03 6:12 PM 163 -10.5 80 3.2 134 5 20 163 5,000,379 279,822 3,492,762 3,584,131
1/26/03 8:10 PM 162 -10 80 3.5 148 9 10 162 5,006,730 280,008 3,495,278 3,586,250

1/26/03 10:30 PM 162 -10.5 80 3.5 123 12 10 162 5,015,021 280,265 3,498,622 3,587,569
1/27/03 12:30 AM 161 -10 80 3 142 18 14 161 5,022,092 280,476 3,501,345 3,588,731
1/27/03 2:46 AM 162 -10 80 3.2 151 9 14 162 5,030,602 280,749 3,504,897 3,593,905
1/27/03 4:30 AM 162 -10 80 3.3 140 11 10 162 5,035,807 280,919 3,506,896 3,599,468

DA-EF 129 1/27/03 6:40 AM 163 -10 68 103 -17 80 3.2 138 15 10 163 5,043,253 281,160 3,509,880 3,600,419
1/27/03 8:05 AM 160 -10 80 3.4 175 17 13 160 5,047,788 281,305 3,511,585 3,601,291

1/27/03 10:00 AM 160 -8 80 4.2 110 13 12 160 5,053,498 281,467 3,513,660 3,602,320
1/27/03 1:05 PM 162 -8 80 4.4 130 6 162 5,061,993 281,896 3,517,166 3,604,396
1/27/03 3:00 PM 158 -8 80 3.6 150 20 17 158 5,068,031 282,142 3,519,722 3,610,029
1/27/03 5:00 PM 160 -8 80 4.4 340 31 22 160 5,076,107 282,713 3,523,689 3,616,294
1/27/03 7:00 PM 157 -7.7 80 4.6 183 12 12 157 5,082,533 282,876 3,526,066 3,617,170
1/27/03 9:30 PM 158 -8 80 4.5 125 11 10 158 5,089,634 283,067 3,528,364 3,618,337

1/27/03 11:30 PM 156 -7.5 80 4.7 100 12 9 156 5,095,488 283,201 3,530,456 3,619,506
1/28/03 1:30 AM 156 -7.5 80 4.8 97 3 9 156 5,101,092 283,592 3,532,474 3,620,777
1/28/03 3:40 AM 155 -7.5 80 5 101 6 7 155 5,105,768 283,899 3,534,209 3,622,104

DA-EF 130 1/28/03 5:30 AM 157 -7.5 60 88 -15 80 4.8 122 5 6 157 5,109,752 283,957 3,535,517 3,623,186
1/28/03 8:02 AM 156 -8 80 5 140 11 8 156 5,116,413 284,202 3,537,581 3,626,229

1/28/03 10:00 AM 158 -8 80 5 100 2 9 158 5,121,584 284,378 3,539,359 3,633,001
1/28/03 12:00 PM 158 -7 80 5 89 4 6 158 5,127,028 284,530 3,541,159 3,633,704
1/28/03 2:00 PM 156 -8 80 4.8 94 17 11 156 5,132,724 284,796 3,543,208 3,634,685
1/28/03 4:05 PM 160 -8 80 4.8 75 14 13 160 5,139,906 285,091 3,545,855 3,635,778
1/28/03 6:00 PM 158 -8 80 4.6 98 5 9 158 5,145,487 285,220 3,547,845 3,636,779
1/28/03 8:00 PM 156 -7 80 4.8 100 4 6 156 5,150,577 285,348 3,549,528 3,637,935

DA-EF 131 1/28/03 10:30 PM 155 -7 70 110 -13 80 5 110 11 7 155 5,158,603 285,699 3,552,061 3,641,120
1/29/03 12:30 AM 156 -7.5 80 4.8 120 11 9 156 5,164,703 285,759 3,554,223 3,647,993
1/29/03 2:45 AM 156 -7.5 80 4.8 124 22 12 156 5,170,257 285,936 3,556,305 3,648,721
1/29/03 4:40 AM 155 -7 80 4.5 118 18 9 155 5,175,322 286,484 3,558,333 3,649,632
1/29/03 6:30 AM 155 -7 80 5 133 1 21 155 5,180,202 286,714 3,560,235 3,650,574
1/29/03 8:10 AM 158 -8 80 4.8 140 3 10 158 5,185,862 286,895 3,562,047 3,651,691

1/29/03 10:00 AM 162 -8 80 4.8 130 9 16 162 5,192,140 287,212 3,564,556 3,652,869
1/29/03 12:00 PM 164 -8 80 4.5 110 21 18 164 5,198,422 287,405 3,566,743 3,660,294
1/29/03 2:05 PM 162 -8 80 4.5 120 7 11 162 5,205,493 287,569 3,569,259 3,662,791
1/29/03 4:00 PM 160 -8 80 4.8 113 8 12 160 5,211,410 287,895 3,571,572 3,663,694
1/29/03 6:00 PM 160 -7.5 80 4.5 356 5 13 160 5,218,558 288,081 3,574,491 3,664,773
1/29/03 8:00 PM 160 -7 80 4.6 115 14 11 160 5,225,502 288,232 3,576,815 3,666,190

1/29/03 10:00 PM 160 -7.8 80 4.6 155 7 8 160 5,232,709 288,477 3,579,568 3,671,799
1/30/03 12:30 AM 161 -8 80 4.6 151 9 10 161 5,242,873 288,872 3,583,352 3,676,831
1/30/03 1:50 AM 160 -7.3 80 4.4 184 3 9 160 5,246,334 288,952 3,584,725 3,677,319

DA-EF 132 1/30/03 3:40 AM 161 -7.5 73 104 -14 80 4.6 157 12 9 161 5,254,734 289,132 3,587,911 3,678,745
1/30/03 5:40 AM 159 -7 80 4.6 221 8 11 159 5,259,719 289,251 3,589,413 3,679,571

1/30/03 10:00 AM 161 -8 80 4.2 189 6 7 161 5,271,923 289,582 3,593,949 3,689,492
1/30/03 12:00 PM 160 -8 80 4.1 210 6 7 160 5,277,194 289,746 3,595,782 3,690,549
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ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
1/30/03 2:30 PM 160 -7.5 80 4 184 7 7 160 5,282,857 289,862 3,597,785 3,691,649

SO-BC 133 1/30/03 5:00 PM 154 -7 83 98 -11 80 4.8 223 34 26 154 5,289,283 290,005 3,600,002 3,692,976
1/30/03 7:15 PM 152 -7 80 5 173 40 26 152 5,294,222 290,127 3,601,735 3,694,109
1/30/03 8:00 PM 152 -7 80 4.8 174 52 32 152 5,296,457 290,183 3,602,383 3,694,628

1/30/03 10:00 PM 152 -7 80 4.7 188 48 27 152 5,302,417 290,375 3,603,371 3,695,514
1/31/03 12:00 AM 150 -7 80 4.8 230 10 12 150 5,304,809 290,402 3,604,933 3,696,804
1/31/03 2:00 AM 150 -7 80 4.8 203 88 63 150 5,309,886 290,541 3,606,381 3,697,714
1/31/03 4:00 AM 150 -7 80 4.7 340 230 124 150 5,314,271 290,619 3,608,075 3,699,493
1/31/03 6:00 AM 150 -7 80 5 303 3 40 150 5,315,682 290,785 3,608,382 3,699,814
1/31/03 8:00 AM 150 -7 80 5 370 8 18 150 5,319,907 290,879 3,609,678 3,701,149

1/31/03 10:00 AM 146 -7 80 5 285 9 18 146 5,323,481 291,143 3,611,071 3,702,126
1/31/03 1:00 PM 150 -7 80 4.8 170 116 73 150 5,329,023 291,354 3,613,045 3,704,014
1/31/03 3:00 PM 148 -7 80 4.8 160 3 18 148 5,331,889 291,440 3,614,004 3,705,157

SO-BC 134 1/31/03 5:00 PM 146 -7 87 98 -12 80 5 120 7 15 146 5,334,424 291,526 3,614,828 3,706,044
1/31/03 6:30 PM 150 -7 80 5 164 10 18 150 5,336,638 291,606 3,615,633 3,706,660
1/31/03 8:00 PM 146 -7 80 5 259 22 16 146 5,339,189 291,689 3,616,503 3,707,351

1/31/03 10:00 PM 142 -7 80 5 208 8 13 142 5,341,626 291,777 3,617,498 3,713,465
2/1/03 12:00 AM 146 -7 80 5 207 10 12 146 5,343,271 291,812 3,617,855 3,715,687
2/1/03 2:00 AM 142 -7 80 5 163 13 15 142 5,347,090 291,914 3,619,218 3,716,155
2/1/03 4:00 AM 142 -7 80 5 155 14 11 142 5,350,419 292,011 3,620,324 3,716,729
2/1/03 6:00 AM 142 -7 80 5 161 6 8 142 5,352,473 292,072 3,621,092 3,717,160
2/1/03 8:00 AM 140 -7 80 5 150 9 10 140 5,354,781 292,138 3,621,670 3,717,662

2/1/03 10:01 AM 132 -7 80 5 110 6 11 132 5,357,309 292,183 3,622,553 3,718,285
2/1/03 12:08 PM 140 -8 80 5 102 13 18 140 5,359,615 292,238 3,623,228 3,718,865
2/1/03 2:00 PM 148 -7 80 5 80 10 13 148 5,361,829 292,396 3,623,886 3,719,347

SO-BC 135 2/1/03 4:00 PM 148 -7 70 94 -12 80 5 78 7 8 148 5,364,085 292,334 3,624,536 3,719,871
2/1/03 6:00 PM 144 -7 80 5 80 4 9 144 5,367,697 292,420 3,625,536 3,720,641
2/1/03 8:00 PM 144 -7 80 5 72 5 6 144 5,370,104 292,482 3,626,431 3,721,247

2/1/03 10:00 PM 144 -7 80 5 81 4 5 144 5,372,101 292,536 3,627,092 3,721,731
2/2/03 12:00 AM 146 -7 80 5 83 5 6 146 5,375,816 292,617 3,628,119 3,722,516
2/2/03 2:00 AM 142 -7 80 5 76 2 7 142 5,378,431 292,671 3,628,913 3,723,157
2/2/03 4:00 AM 142 -7 80 5 65 3 4 142 5,380,107 292,701 3,629,701 3,723,730
2/2/03 6:00 AM 146 -7 80 5 72 3 4 146 5,383,168 292,764 3,630,497 3,724,231
2/2/03 8:00 AM 136 -6.8 80 5 55 4 4 136 5,386,566 292,820 3,631,428 3,725,029

2/2/03 10:00 AM 135 -6.8 80 5 52 7 7 135 5,389,308 292,887 3,632,262 3,725,702
2/2/03 12:00 PM 141 -6.5 80 5 42 2 4 141 5,394,350 292,979 3,633,851 3,726,826
2/2/03 3:00 PM 146 -6.8 80 4.9 36 6 6 146 5,398,903 293,037 3,635,429 3,728,367
2/2/03 5:00 PM 148 -6.8 80 4.9 30 6 6 148 5,402,886 293,189 3,636,771 3,734,492

SO-BC 136 2/2/03 6:00 PM 148 -7 73 90 -12 80 5 42 6 6 148 5,405,717 293,137 3,637,934 3,736,276
2/2/03 8:00 PM 144 -7 80 5 61 2 4 144 5,411,141 293,210 3,639,566 3,736,631

2/2/03 10:00 PM 144 -7 80 5 54 2 4 144 5,415,960 293,294 3,641,110 3,737,113
2/3/03 12:00 AM 148 -7 80 5 58 5 5 148 5,421,413 293,371 3,642,948 3,737,859
2/3/03 2:00 AM 148 -7 80 5 57 1 6 148 5,426,921 293,451 3,644,427 3,738,831
2/3/03 4:00 AM 148 -7 80 5 53 1 3 148 5,430,399 293,519 3,645,654 3,739,367
2/3/03 6:00 AM 148 -7 80 5 46 1 3 148 5,434,316 293,579 3,646,842 3,739,982
2/3/03 8:05 AM 132 -5 80 4 56 5 4 132 5,437,512 293,628 3,647,992 3,741,099

2/3/03 10:00 AM 146 -5 80 4 59 16 4 146 5,439,584 293,659 3,648,479 3,741,743
2/3/03 12:02 PM 158 -3 80 2 48 14 20 158 5,441,838 293,677 3,649,733 3,744,230
2/3/03 4:14 PM 160 -2 80 2 25 4 5 160 5,450,380 293,700 3,651,068 3,751,058
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2/3/03 6:15 PM 157 -6 80 3 157 5,456,015 293,758 3,651,954 3,751,508
2/3/03 8:40 PM 157 -4 80 2.3 157 5,462,593 293,416 3,652,626 3,752,335
2/4/03 1:00 AM 158 -8 80 2 158 5,471,985 293,870 3,659,130 3,753,825
2/4/03 3:15 AM 159 -4 80 2.2 159 5,478,495 293,924 3,661,451 3,755,599

DA-EF 137 2/4/03 6:20 AM 161 -7 70 80 -12 80 2.4 161 5,487,297 294,092 3,664,713 3,763,977
2/4/03 10:00 AM 160 -4 80 2.4 854 261 58 160 5,497,168 294,497 3,668,263 3,764,937
2/4/03 12:00 PM 158 -5 80 2.4 645 185 52 158 5,501,108 294,139 3,669,841 3,765,638
2/4/03 2:00 PM 164 -5 80 2 365 160 48 164 5,505,828 294,293 3,671,694 3,766,627
2/4/03 4:00 PM 164 -5 80 2 23 1 18 164 5,510,604 294,227 3,673,842 3,767,533
2/4/03 5:50 PM 158 -5.2 80 2 2,355 13 12 158 5,514,840 294,254 3,675,506 3,773,158
2/4/03 8:00 PM 165 -5 80 1.8 40 140 50 165 5,520,578 294,345 3,677,868 3,776,889

2/4/03 10:30 PM 167 -8 80 2.4 167 5,526,265 294,418 3,680,022 3,777,622
2/5/03 3:15 AM 164 -8 80 1.7 82 32 21 164 5,538,092 294,575 3,684,855 3,779,492

DA-EF 138 2/5/03 5:30 AM 164 -5 62 65 -12 80 2.5 164 5,545,023 294,792 3,688,023 3,785,817
2/5/03 8:00 AM 160 -7 80 2.7 38 1 12 160 5,546,360 294,800 3,690,263 3,789,683

2/5/03 10:05 AM 160 -5 80 2.5 105 30 15 160 5,546,380 294,871 3,692,130 3,790,350
2/5/03 12:00 PM 164 -7 80 3 81 20 25 164 5,546,370 294,938 3,693,785 3,791,032
2/5/03 2:00 PM 170 -5 80 2 136 5 19 170 5,549,197 295,026 3,696,486 3,792,591
2/5/03 4:00 PM 168 -7 80 2.4 142 3 83 168 5,555,697 295,225 3,699,627 3,797,793
2/5/03 9:15 PM 163 -4 80 1.9 138 11 14 163 5,567,279 295,450 3,705,100 3,803,552

2/5/03 11:18 PM 165 -4 80 1.9 155 6 17 165 5,571,600 295,516 3,706,902 3,804,600
DA-EF 139 2/6/03 2:10 AM 164 -4 60 98 -8 80 1.9 481 31 15 164 5,578,285 295,622 3,709,558 3,806,222

2/6/03 3:50 AM 165 -4 80 1.8 180 13 24 165 5,581,563 295,729 3,710,957 3,807,091
2/6/03 6:15 AM 164 -4 80 1.9 148 8 13 164 5,587,850 295,900 3,713,412 3,808,742
2/6/03 8:00 AM 162 -7 80 2.6 116 7 22 162 5,591,690 295,978 3,714,884 3,809,830

2/6/03 10:00 AM 170 -6 80 2.4 453 30 23 170 5,597,234 296,043 3,717,271 3,817,770
2/6/03 12:00 PM 168 -6 80 2.4 305 36 35 168 5,602,940 296,129 3,719,447 3,819,309
2/6/03 2:10 PM 164 -5 80 2 125 8 21 164 5,610,782 296,295 3,722,532 3,820,567
2/6/03 4:00 PM 164 -5 80 2.4 61 8 24 164 5,614,499 296,289 3,724,081 3,821,362

SO-BC 140 2/6/03 6:00 PM 170 -6 80 97 -12 80 2 124 19 21 170 5,620,137 296,499 3,726,522 3,822,643
2/6/03 8:00 PM 168 -5 80 2.2 59 13 24 168 5,625,282 296,459 3,728,659 3,824,057

2/6/03 10:00 PM 168 -5 80 2.3 62 12 13 168 5,631,039 296,592 3,730,890 3,825,548
2/7/03 12:00 AM 168 -5 80 2.1 61 10 11 168 5,636,241 296,599 3,733,068 3,834,099
2/7/03 2:00 AM 170 -5 80 2 63 14 19 170 5,639,811 296,610 3,735,876 3,835,049
2/7/03 4:00 AM 162 -5 80 2.1 51 7 17 162 5,647,686 296,668 3,737,719 3,836,016
2/7/03 6:00 AM 162 -5 80 2 50 8 11 162 5,651,665 296,700 3,739,174 3,836,988
2/7/03 7:55 AM 168 -5 80 2 50 10 11 168 5,656,087 296,756 3,740,868 3,838,093

2/7/03 10:00 AM 168 -5 80 2 55 14 12 168 5,660,997 296,837 3,742,758 3,839,275
2/7/03 12:10 PM 164 -5 80 2 52 11 15 164 5,667,188 297,039 3,745,374 3,840,948
2/7/03 2:00 PM 164 -5 80 2 39 23 19 164 5,671,179 297,216 3,747,680 3,842,199
2/7/03 4:00 PM 168 -6 80 2 72 7 59 168 5,676,198 297,392 3,749,045 3,847,641
2/7/03 6:00 PM 168 -6 80 2.2 37 20 21 168 5,679,795 297,376 3,750,695 3,851,362

SO-BC 141 2/7/03 8:00 PM 160 -5 71 105 -10 80 2.4 77 11 30 160 5,681,768 297,432 3,751,379 3,851,862
2/7/03 10:00 PM 154 -5 80 2.4 82 52 27 154 5,684,384 297,501 3,752,371 3,852,543
2/8/03 12:00 AM 156 -5 80 2.4 79 6 27 156 5,686,134 297,558 3,753,015 3,852,955
2/8/03 2:00 AM 154 -5 80 2.4 78 24 75 154 5,688,771 297,637 3,754,141 3,853,573
2/8/03 4:00 AM 154 -5 80 2.5 92 7 33 154 5,640,174 297,641 3,754,787 3,853,900
2/8/03 6:00 AM 156 -5 80 2 95 16 15 156 5,692,497 297,766 3,755,665 3,854,586
2/8/03 8:00 AM 153 -4 80 2.3 164 41 41 153 5,694,355 297,825 3,756,556 3,855,072
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Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
2/8/03 10:30 AM 161 -7 80 3 165 42 43 161 5,698,780 298,011 3,758,535 3,856,026
2/8/03 12:55 PM 157 -10 80 1.9 250 14 0 157 5,705,400 298,158 3,761,167 3,857,159
2/8/03 2:37 PM 158 -11 80 2.1 360 3 158 5,709,656 298,286 3,762,778 3,858,103

SO-BC 142 2/8/03 4:13 PM 160 -11 70 105 -15 80 1.6 607 42 20 160 5,714,526 298,414 3,764,722 3,861,030
2/8/03 6:00 PM 162 -11 80 2 273 41 18 162 5,720,340 298,697 3,767,272 3,868,207
2/8/03 8:00 PM 160 -10 80 2 373 60 48 160 5,725,103 298,733 3,769,350 3,869,003

2/8/03 10:00 PM 160 -10 80 2.3 278 47 24 160 5,730,319 298,834 3,771,485 3,870,130
2/9/03 12:00 AM 160 -10 80 2.3 659 51 47 160 5,734,780 299,039 3,773,501 3,871,159
2/9/03 2:00 AM 160 -10 80 2.3 223 73 32 160 5,741,057 299,252 3,776,284 3,872,744
2/9/03 4:00 AM 154 -10 80 154 5,745,382 299,408 3,778,768 3,874,353
2/9/03 6:00 AM 156 -10 80 2.4 198 15 28 156 5,751,041 299,497 3,780,514 3,881,784
2/9/03 8:00 AM 160 -10 80 3 254 39 36 160 5,755,208 299,693 3,782,218 3,883,267

2/9/03 10:00 AM 160 -10 80 3 156 35 17 160 5,760,207 299,942 3,784,660 3,884,300
2/9/03 12:00 PM 158 -11 80 2.4 410 58 40 158 5,766,217 300,738 3,787,432 3,885,533
2/9/03 2:10 PM 160 -10 80 1.8 350 34 48 160 5,770,209 300,246 3,789,057 3,886,633
2/9/03 4:00 PM 166 -7 80 1.8 569 3436 42 166 5,773,720 300,342 3,790,472 3,887,785
2/9/03 6:03 PM 166 -10 80 1.6 480 108 25 166 5,777,493 300,466 3,792,184 3,888,995

DA-EF 143 2/9/03 8:30 PM 160 -10 73 91 -15 80 2 410 80 56 160 5,784,729 300,715 3,796,100 3,894,846
2/9/03 11:15 PM 162 -10 80 2.1 2,393 23 77 162 5,789,712 300,980 3,798,159 3,899,664
2/10/03 1:41 AM 160 -10 80 1.8 314 61 36 160 5,795,807 300,196 3,801,360 3,900,889
2/10/03 3:42 AM 160 -10.5 80 1.9 237 106 97 160 5,800,445 301,231 3,803,584 3,901,965
2/10/03 6:00 AM 160 -10 80 1.8 167 48 30 160 5,806,388 301,421 3,806,529 3,903,585
2/10/03 8:05 AM 160 -10 80 1.8 69 10 8 160 5,810,631 301,566 3,808,509 3,904,948

2/10/03 10:05 AM 160 -7 80 1.8 42 10 8 160 5,813,907 301,789 3,810,157 3,906,386
2/10/03 12:10 PM 160 -8 80 2 100 9 15 160 5,817,393 301,864 3,811,682 3,907,649
2/10/03 2:10 PM 160 -8 80 1.5 59 5 16 160 5,819,636 301,953 3,812,903 3,909,144
2/10/03 4:10 PM 158 -8 80 1.6 143 56 20 158 5,821,615 302,100 3,814,060 3,910,590
2/10/03 6:00 PM 170 -8 80 1.6 110 36 17 170 5,823,483 302,232 3,814,981 3,911,518
2/10/03 8:30 PM 155 -6 80 1.5 59 9 22 155 5,826,417 302,330 3,816,193 3,913,037

DA-EF 144 2/10/03 10:18 PM 155 -6.5 68 82 -10 80 1.7 125 34 22 155 5,828,949 302,400 3,817,480 3,914,558
2/11/03 12:25 AM 156 -7 80 1.7 130 13 17 156 5,831,228 302,599 3,818,368 3,915,559
2/11/03 2:20 AM 155 -6 80 1.7 260 13 9 155 5,833,202 302,558 3,819,304 3,916,618
2/11/03 4:37 AM 154 -6 80 1.5 85 8 17 154 5,835,626 302,635 3,820,388 3,917,927
2/11/03 6:10 AM 152 -6.5 80 1.6 60 8 12 152 5,837,168 302,689 3,821,037 3,918,726
2/11/03 8:00 AM 152 -7 80 1.8 58 5 13 152 5,839,617 302,743 3,821,982 3,919,763

2/11/03 10:00 AM 150 -8 80 2.4 53 6 6 150 5,841,276 302,891 3,822,765 3,920,671
2/11/03 12:00 PM 160 -10 80 2.2 60 6 19 160 5,844,694 302,979 3,823,983 3,921,732
2/11/03 2:00 PM 154 -9 80 2.2 55 10 12 154 5,847,192 303,162 3,825,381 3,922,803
2/11/03 4:05 PM 148 -7 80 2 48 3 14 148 5,850,140 303,322 3,827,039 3,924,157
2/11/03 6:00 PM 144 -7 80 2.2 42 4 7 144 5,851,984 303,449 3,827,955 3,925,397
2/11/03 8:34 PM 144 -6 80 2 53 4 11 144 5,854,837 303,672 3,829,465 3,926,916

DA-EF 145 2/11/03 10:30 PM 144 -6.5 63 90 -10 80 2 57 5 8 144 5,856,971 303,732 3,830,229 3,927,852
2/12/03 12:38 AM 140 -7 80 2.2 54 4 8 140 5,858,943 303,783 3,831,269 3,929,400
2/12/03 2:20 AM 143 -6 80 2 56 4 5 143 5,860,475 303,821 3,831,782 3,930,194
2/12/03 4:40 AM 133 -6 80 2.2 79 5 10 133 5,862,661 303,883 3,832,894 3,931,445
2/12/03 8:00 AM 140 -7 80 2 46 2 8 140 5,865,035 303,969 3,833,877 3,933,023

2/12/03 10:00 AM 132 -6 80 1.8 34 3 3 132 5,866,129 304,094 3,834,380 3,933,967
2/12/03 4:00 PM 135 -6 80 1.8 80 3 17 135 5,869,872 304,117 3,836,148 3,936,427

SO-BC 146 2/12/03 8:00 PM 142 -6 61 103 -10 80 2.1 69 4 15 142 5,873,641 304,233 3,837,993 3,938,061
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Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
2/12/03 10:00 PM 146 -6 80 2 53 5 4 146 5,875,417 304,320 3,838,836 3,933,107
2/13/03 12:00 AM 146 -6 80 2 42 11 11 146 5,877,031 304,493 3,839,691 3,939,831
2/13/03 2:00 AM 146 -6 80 2 39 10 8 146 5,879,031 304,592 3,840,584 3,940,864
2/13/03 4:00 AM 136 -6 80 2 136 5,880,155 304,533 3,841,122 3,941,507
2/13/03 6:00 AM 142 -6 80 2 60 4 42 142 5,881,968 304,572 3,841,930 3,942,542
2/13/03 8:05 AM 134 -7 80 2 60 2 9 134 5,883,996 304,713 3,842,942 3,943,549

2/13/03 10:00 AM 140 -6 80 1.8 58 3 5 140 5,885,254 304,827 3,843,673 3,944,254
2/13/03 12:05 PM 150 -8 80 2.2 57 3 5 150 5,888,339 304,940 3,845,241 3,945,399
2/13/03 2:00 PM 154 -7 80 1.8 17 35 7 154 5,098,601 305,095 3,846,250 3,946,108
2/13/03 4:00 PM 136 -6 80 2 32 19 5 136 5,892,796 305,146 3,847,510 3,947,272

SO-BC 147 2/13/03 6:00 PM 152 -7 67 106 -10 80 2.3 71 6 7 152 5,895,326 305,219 3,848,721 3,948,579
2/13/03 8:00 PM 146 -6 80 2.3 41 147 22 146 5,897,978 305,298 3,849,985 3,949,844

2/13/03 10:00 PM 148 -5 80 2.3 66 8 7 148 5,900,371 305,337 3,851,122 3,951,201
2/14/03 12:00 AM 140 -5 80 2.3 79 6 34 140 5,901,979 305,388 3,851,897 3,952,057
2/14/03 2:00 AM 142 -5 80 2.1 65 25 14 142 5,905,626 305,551 3,853,561 3,953,636
2/14/03 4:00 AM 140 -5 80 2.1 79 14 20 140 5,907,079 305,563 3,854,197 3,954,422
2/14/03 6:00 AM 140 -5 80 2 117 9 9 140 5,908,235 305,570 3,854,664 3,955,117
2/14/03 8:10 AM 142 -7 80 1.8 105 4 5 142 5,911,573 305,797 3,856,245 3,956,859

2/14/03 12:00 PM 142 -6 80 2 22 21 14 142 5,916,318 305,997 3,858,642 3,959,127
2/14/03 2:00 PM 152 -8 80 1.5 60 6 6 152 5,918,486 305,968 3,859,722 3,960,175
2/14/03 4:00 PM 158 -6 80 1.5 99 5 22 158 5,921,558 306,188 3,861,503 3,961,940

SO 148 2/14/03 6:10 PM 158 -6 81 104 -10 80 2.6 22 5 5 158 5,925,389 306,372 3,863,522 3,969,706
2/14/03 8:00 PM 146 -5 80 2 41 12 13 146 5,929,019 306,473 3,865,363 3,970,662

2/14/03 10:00 PM 154 -5 80 1.6 44 8 5 154 5,932,215 306,683 3,866,917 3,971,615
2/15/03 12:00 AM 170 -8 80 1.8 35 3 20 170 5,935,782 306,782 3,868,573 3,972,756
2/15/03 2:00 AM 158 -6 80 1.7 45 8 17 158 5,939,431 306,809 3,869,778 3,973,993
2/15/03 4:00 AM 158 -6 80 1.7 26 2 22 158 5,940,952 306,855 3,871,217 3,974,549
2/15/03 6:00 AM 158 -6 80 1.6 19 6 5 158 5,944,901 307,000 3,873,233 3,976,070
2/15/03 9:30 AM 160 -7 80 3 62 10 10 160 5,950,746 307,248 3,876,325 3,982,146

2/15/03 11:30 AM 162 -7 80 4 59 8 10 162 5,953,392 307,354 3,877,634 3,986,184
2/15/03 1:30 PM 162 -7 80 4 61 9 10 162 5,956,934 307,482 3,879,425 3,987,062
2/15/03 3:30 PM 162 -8 80 4 58 9 10 162 5,959,782 307,532 3,881,056 3,987,725
2/15/03 5:30 PM 164 -8 80 3 62 9 10 164 5,962,925 307,659 3,882,764 3,988,675
2/15/03 9:20 PM 160 -5.5 80 1.3 35 9 9 160 5,969,186 307,829 3,886,155 3,990,657

2/16/03 12:50 AM 158 -9 80 1.3 66 2 14 158 5,974,579 307,975 3,888,877 3,992,944
2/16/03 2:25 AM 162 -9 80 1.4 38 3 9 162 5,976,769 308,035 3,890,041 3,998,027
2/16/03 4:40 AM 163 -7 80 1.4 38 3 9 163 5,980,792 308,133 3,892,189 4,001,822

DA-EF 149 2/16/03 6:40 AM 164 -7 78 100 -14 80 1.4 40 3 10 164 5,984,423 308,228 3,894,338 4,002,849
2/16/03 8:00 AM 160 -8 80 1.8 84 3 17 160 5,986,426 308,287 3,895,485 4,003,411

2/16/03 10:00 AM 164 -9 80 1.5 104 5 42 164 5,989,284 308,374 3,897,117 4,004,149
2/16/03 12:05 PM 162 -8 80 1.4 68 10 16 162 5,992,487 308,474 3,898,967 4,005,396
2/16/03 2:00 PM 160 -7 80 1.2 17 5 8 160 5,996,740 308,692 3,901,201 4,006,716

SO 150 2/16/03 8:00 PM 162 -9 76 100 -10 80 1.5 68 6 20 162 6,008,980 308,949 3,907,857 4,017,889
2/16/03 10:00 PM 160 -9 80 1.5 32 7 5 160 6,014,838 309,096 3,911,336 4,019,454
2/17/03 12:00 AM 160 -9 80 1.7 21 4 8 160 6,016,914 309,141 3,912,307 4,020,137
2/17/03 2:00 AM 162 -9 80 1.8 11 1 2 162 6,023,286 309,258 3,916,051 4,022,234
2/17/03 4:00 AM 160 -9 80 1.9 8 0 4 160 6,026,555 309,342 3,917,869 4,023,597
2/17/03 6:00 AM 160 -9 80 1.7 11 0 1 160 6,028,653 309,393 3,918,982 4,025,310
2/17/03 8:10 AM 160 -9 80 2.2 18 1 2 160 6,032,920 309,539 3,920,785 4,032,678
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Oper- Sheet Actual oF in Hg oF oF in Hg psig oF in water ppmv ppmv ppmv oF gallons gallons gallons gallons gallons

ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
2/17/03 10:08 AM 160 -9 80 1.5 16 1 2 160 6,035,974 309,799 3,922,480 4,033,306
2/17/03 12:10 PM 162 -8 80 1.6 30 2 2 162 3,069,198 309,812 3,924,245 4,034,269
2/17/03 2:05 PM 160 -7 80 1.5 40 6 10 160 6,041,285 309,868 3,925,417 4,035,095
2/17/03 4:00 PM 168 -7 80 1.5 84 3 9 168 6,043,578 310,009 3,926,838 4,035,746

SO 151 2/17/03 5:50 PM 156 -7 66 92 -10 80 1.6 40 3 6 156 6,045,768 310,132 3,928,108 4,036,556
2/17/03 8:00 PM 162 -7 80 1.7 52 1 3 162 6,048,617 310,228 3,929,551 4,037,853

2/17/03 10:00 PM 156 -7 80 1.7 66 4 6 156 6,050,907 310,375 3,930,654 4,039,041
2/18/03 12:00 AM 156 -7 80 1.7 65 3 4 156 6,053,570 310,380 3,931,998 4,040,432
2/18/03 2:00 AM 154 -6 80 1.6 65 3 3 154 6,054,787 310,416 3,932,447 4,041,617
2/18/03 4:00 AM 150 -6 80 1.7 64 3 4 150 6,056,807 310,484 3,933,657 4,042,397
2/18/03 6:00 AM 143 -6 80 1.9 54 4 3 143 6,057,900 310,521 3,934,125 4,042,978
2/18/03 8:15 AM 150 -7 80 1.5 50 5 4 150 6,060,126 310,605 3,935,251 4,044,422

2/18/03 12:00 PM 140 -6 80 1.6 58 4 5 140 6,061,884 310,712 3,936,148 4,045,700
2/18/03 4:00 PM 140 -5 80 1.6 35 6 7 140 6,063,327 310,878 3,937,099 4,047,266

SO-BC 152 2/18/03 8:00 PM 146 -5 60 68 -10 80 2.3 51 5 4 146 6,065,213 310,974 3,937,923 4,048,620
2/18/03 10:00 PM 127 -5 80 2.3 55 6 4 127 6,065,932 311,014 3,938,261 4,049,350
2/19/03 12:00 AM 130 -5 80 2.3 61 4 3 130 6,066,638 311,062 3,938,617 4,050,067
2/19/03 2:00 AM 130 -5 80 2.3 67 4 4 130 6,067,370 311,100 3,938,897 4,050,819
2/19/03 4:00 AM 137 -5 80 2.3 63 4 3 137 6,067,769 311,162 3,938,937 4,055,673
2/19/03 6:00 AM 116 -4 80 2.3 60 4 4 116 6,068,106 311,162 3,939,206 4,051,803
2/19/03 8:00 AM 116 -5 80 2 71 2 4 116 6,068,284 311,301 3,939,810 4,052,339

2/19/03 12:00 PM 120 -5 80 2 35 3 5 120 6,068,286 311,842 3,940,292 4,053,155
2/19/03 4:00 PM 132 -7 80 2.6 42 3 5 132 6,068,285 312,264 3,941,952 4,054,073
2/19/03 8:00 PM 120 -5 80 2.2 47 3 3 120 6,068,286 312,923 3,943,230 4,055,290

SO-BC 153 2/19/03 10:00 PM 122 -5 75 84 -10 80 2.1 41 3 2 122 6,068,286 313,005 3,943,460 4,055,796
2/20/03 12:00 AM 120 -5 80 2 41 2 2 120 6,068,286 313,013 3,943,734 4,056,189
2/20/03 2:00 AM 120 -5 80 2 40 2 2 120 6,068,286 313,137 3,944,015 4,056,775
2/20/03 4:00 AM 120 -5 80 1.9 40 3 2 120 6,068,286 313,206 3,944,218 4,057,215
2/20/03 6:00 AM 120 -5 80 2 41 3 2 120 6,068,286 313,246 3,944,352 4,057,452
2/20/03 8:00 PM 144 -8 80 3.1 39 3 5 144 6,081,436 315,161 3,952,603 4,061,199

SO-BC 154 2/20/03 10:00 PM 134 -8 80 90 -10 80 3.6 39 5 4 134 6,083,108 315,327 3,953,641 4,062,299
2/21/03 12:00 AM 134 -8 80 3.5 37 5 4 134 6,083,444 315,459 3,954,617 4,063,621
2/21/03 2:00 AM 130 -8 80 4 33 6 4 130 6,083,444 315,606 3,955,517 4,064,537
2/21/03 4:00 AM 138 -8 80 4 33 7 4 138 6,083,444 315,737 3,956,318 4,036,542
2/21/03 6:00 AM 138 -8 80 4.1 30 9 5 138 6,083,444 315,854 3,957,198 4,066,402
2/21/03 8:00 PM 148 -8 80 4.7 30 4 6 148 6,087,294 318,530 3,967,534 4,079,817

SO-BC 155 2/21/03 10:00 PM 146 -8 83 90 -15 80 5 33 7 6 146 6,091,233 318,733 3,969,907 4,080,403
2/22/03 12:00 AM 148 -8 80 5 18 5 4 148 6,095,590 318,937 3,972,308 4,081,583
2/22/03 2:00 AM 142 -8 80 5 24 9 6 142 6,099,681 319,142 3,974,980 4,082,980
2/22/03 4:00 AM 142 -8 80 2 20 9 6 142 6,103,851 319,351 3,977,390 4,091,901
2/22/03 6:00 AM 130 -5 80 2 13 3 3 130 6,104,857 319,555 3,978,082 4,092,529
2/22/03 8:00 AM 148 -10 80 5.2 35 5 5 148 6,105,863 319,811 3,978,794 4,033,157

2/22/03 10:10 AM 146 -6 80 3.5 12 5 3 146 6,112,522 320,066 3,982,984 4,094,038
2/22/03 12:00 PM 148 -5 80 3 11 4 3 148 6,114,758 320,269 3,984,381 4,094,885
2/22/03 2:30 PM 146 -8 80 2.5 22 9 7 146 6,117,828 320,483 3,986,097 4,096,211
2/22/03 4:05 PM 146 -8 80 2.5 25 9 6 146 6,120,430 320,639 3,987,910 4,096,957
2/22/03 8:00 PM 156 -8 80 2.6 60 11 8 156 6,133,865 322,368 3,998,492 4,116,285

SO-BC 156 2/22/03 10:00 PM 148 -6 80 90 -13 80 3.1 43 9 5 148 6,137,621 322,521 4,001,821 4,116,700
2/23/03 12:00 AM 140 -5 80 3.1 40 8 5 140 6,140,008 322,797 4,003,189 4,117,515
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ator Number Start Time KO-1  T0 KO-1  P1 Vapor  T2 Vapor  T3 KO-2  P4 V-3  P12 V-3  T14 V-1  F3 V-1 V-2 V-3 W-1  T15 W-2  F4 KO-1  F5 KO-2  F6 L-3  F8 L-4  F9
2/23/03 2:00 AM 140 -5 80 3.3 33 7 5 140 6,141,403 322,899 4,004,362 4,118,467
2/23/03 4:00 AM 130 -5 80 3.5 35 9 5 130 6,143,707 323,013 4,005,322 4,119,100
2/23/03 6:00 AM 130 -5 80 3.5 33 9 5 130 6,144,800 323,102 4,005,906 4,119,530

2/23/03 10:05 AM 168 -9 80 2 80 21 10 168 6,153,694 324,072 4,012,128 4,121,500
SO 157 2/23/03 8:00 PM 142 -5 64 70 -12 80 3.9 51 9 8 142 6,169,087 326,759 4,021,600 4,135,287

2/23/03 10:00 PM 150 -5 80 3.6 57 9 7 150 6,170,591 326,998 4,022,420 4,135,822
2/24/03 12:00 AM 154 -5 80 3.6 58 11 6 154 6,174,135 327,106 4,024,443 4,136,513
2/24/03 2:00 AM 154 -5 80 3.1 47 9 5 154 6,177,070 327,303 4,026,115 4,137,620
2/24/03 4:00 AM 154 -5 80 3 48 8 7 154 6,179,743 327,660 4,028,137 4,138,443
2/24/03 6:00 AM 152 -6 80 3 56 11 7 152 6,182,231 327,793 4,029,034 4,139,971
2/24/03 8:00 AM 148 -4 80 2.4 60 9 6 148 6,185,453 327,980 4,031,182 4,141,298
2/24/03 2:10 PM 160 -4 80 1.6 43 22 13 160 6,204,950 329,260 4,044,286 4,157,867

SO 158 2/24/03 5:00 PM 160 -4 70 80 -12 80 2.2 33 15 8 160 6,210,208 329,729 4,047,278 4,519,212
2/24/03 8:00 PM 158 -3 80 2.3 55 17 9 158 6,217,522 330,212 4,051,339 4,161,745

2/24/03 10:00 PM 156 -2 80 2.1 50 15 8 156 6,220,273 330,373 4,052,991 4,162,954
2/25/03 12:00 AM 158 -3 80 2.5 53 16 9 158 6,222,609 330,514 4,054,293 4,170,189
2/25/03 2:00 AM 156 -3 80 2.3 44 15 8 156 6,227,373 330,775 4,056,936 4,171,970
2/25/03 4:00 AM 154 -2 80 2.5 38 9 8 154 3,297,741 330,916 4,057,329 4,172,263
2/25/03 6:00 AM 154 -2 80 2.5 40 11 7 154 6,232,887 331,097 4,059,946 4,173,581
2/25/03 8:20 AM 158 -3 80 2 32 12 7 158 6,236,628 331,378 4,061,973 4,174,677

2/25/03 10:00 AM 156 -3 80 1.8 28 11 5 156 6,238,368 331,543 4,063,193 4,175,343
2/25/03 11:55 AM 154 -2 80 1.8 27 8 4 154 6,241,243 331,836 4,064,915 4,176,542

SO 159 2/25/03 8:00 PM 160 -3 73 80 -12 80 1.8 54 15 13 160 6,253,886 332,698 4,071,757 4,188,439
2/25/03 10:00 PM 134 -3 80 2 43 9 10 134 6,255,373 333,127 4,072,733 4,189,177
2/26/03 12:00 AM 130 -2 80 2 42 13 9 130 6,255,587 333,177 4,072,858 4,189,585
2/26/03 2:00 AM 128 -2 80 2 46 13 6 128 6,255,757 333,740 4,072,859 4,189,773
2/26/03 4:00 AM 126 -2 80 2 33 11 10 126 6,255,801 333,971 4,073,176 4,190,148
2/26/03 6:00 AM 124 -2 80 2 37 12 11 124 6,255,881 334,263 4,073,415 4,190,376
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Actual

Start Time
10/2/02 7:15 PM

10/4/02 12:10 AM
10/4/02 2:53 PM

10/5/02 12:35 AM
10/5/02 5:20 PM
10/6/02 2:15 AM

10/6/02 11:30 AM
10/7/02 2:00 AM
10/7/02 8:30 AM

10/7/02 10:00 PM
10/8/02 11:30 AM
10/9/02 1:45 AM
10/9/02 4:15 PM

10/9/02 11:00 PM
10/11/02 1:00 AM
10/13/02 9:30 AM
10/13/02 5:00 PM
10/14/02 2:00 AM

10/14/02 11:00 PM
10/16/02 5:20 AM

10/16/02 11:00 PM
10/17/02 9:00 PM
10/18/02 3:45 PM
10/18/02 7:10 PM
10/19/02 1:00 AM
10/20/02 5:15 PM

10/21/02 12:10 AM
10/21/02 11:00 PM
10/23/02 1:00 AM
10/24/02 3:10 AM
10/24/02 6:00 PM
10/25/02 2:00 AM
10/26/02 2:30 AM

10/26/02 11:00 PM
10/27/02 1:10 PM
10/28/02 2:00 PM

10/29/02 11:00 PM
10/31/02 3:00 AM

10/31/02 12:22 PM
11/1/02 2:15 AM

11/1/02 10:00 PM
11/2/02 2:10 AM
11/3/02 2:10 AM

11/4/02 12:00 PM
11/5/02 12:00 AM
11/6/02 12:00 AM

11/6/02 0952
11/7/02 1:05 PM
11/8/02 2:40 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
74 0.04 0.0 20,587 0 0 20,587 0

383 #N/A 0.3 36,192 3,671 4,435 44,298 31,015 17.9
343 0.25 0.6 47,825 3,672 4,459 55,956 41,347 11.7
380 0.27 0.8 56,194 28,725 4,470 89,389 48,564 12.4
380 0.27 1.1 70,305 51,777 4,499 126,581 61,077 12.5
395 0.28 1.4 79,190 66,272 4,693 150,155 68,672 14.2
385 0.28 1.7 85,338 82,565 4,593 172,496 73,882 9.4
410 0.30 2.0 98,932 90,271 4,629 193,832 85,252 13.1
303 0.22 2.2 103,532 90,271 4,639 198,442 89,195 10.1
300 0.22 2.4 120,063 90,271 4,674 215,008 101,942 15.7
496 0.36 2.8 128,141 90,353 4,744 223,238 108,228 7.8
253 0.18 2.9 139,657 90,865 5,492 236,014 118,311 11.8
496 0.36 3.3 153,286 92,213 6,015 251,514 130,510 14.0
537 0.39 3.7 158,498 92,591 6,306 257,395 136,632 15.1
540 0.39 5.3 182,608 93,156 7,186 282,950 158,195 13.8
243 0.17 5.8 233,468 93,156 7,207 333,831 195,518 11.0
257 0.19 6.0 243,368 93,156 7,207 343,731 202,610 15.8
243 0.18 6.2 255,757 93,156 7,217 356,130 211,087 15.7
265 0.19 6.6 277,938 93,173 7,239 378,350 228,428 13.8
246 0.18 7.0 294,457 93,654 7,309 395,420 243,212 8.1
87 0.06 7.1 312,218 93,654 7,309 413,181 258,864 14.8

252 0.18 7.5 327,570 93,654 7,300 428,524 271,513 9.6
235 0.17 7.6 343,717 93,711 7,322 444,750 283,908 11.0
255 0.18 7.8 347,138 93,749 7,306 448,193 286,222 11.3
255 0.18 8.2 390,025 93,761 7,412 491,198 #N/A #N/A
237 0.17 8.4 #N/A #N/A #N/A #N/A 317,018 11.1
228 0.16 8.5 390,025 93,761 7,412 491,198 317,018 0.0
237 0.17 8.9 412,507 93,762 7,412 513,681 335,767 13.7
246 0.18 9.2 446,209 93,885 7,497 547,591 360,942 16.1

0.00 9.4 #N/A #N/A #N/A #N/A 372,722 7.5
0.00 9.4 481,447 93,800 7,531 582,778 389,094 18.4

74 0.16 9.5 487,202 93,800 7,531 588,533 393,995 10.2
234 0.34 9.9 510,672 93,800 7,531 612,003 414,433 13.9
77 0.11 10.0 531,133 93,811 7,576 632,520 432,580 14.8

210 0.15 10.1 544,120 93,810 7,576 645,506 443,582 12.9
71 0.10 10.2 573,823 94,071 7,662 675,556 469,593 17.5

229 0.33 10.6 588,972 94,798 7,728 691,498 485,163 7.9
74 0.11 10.7 619,659 95,141 7,902 722,702 512,139 16.1
0 0.00 10.7 #N/A #N/A #N/A #N/A #N/A #N/A

460 0.66 11.3 647,366 101,188 8,242 756,796 542,755 21.9
459 0.33 11.7 661,100 109,092 8,697 778,889 568,843 22.0

0 0.00 11.7 #N/A #N/A #N/A #N/A #N/A #N/A
0 0.00 11.7 685,003 116,871 9,950 811,824 598,644 17.6

447 1.61 13.3 709,153 129,157 10,301 848,611 630,515 15.7
420 0.60 13.9 720,935 135,466 10,501 866,902 646,723 22.5
380 0.55 14.4 736,241 149,511 11,571 897,323 676,283 20.5

0 0.00 14.4 #N/A #N/A #N/A #N/A #N/A #N/A
0 0.00 14.4 #N/A #N/A #N/A #N/A #N/A #N/A

563 1.62 16.1 750,413 159,824 13,059 923,296 705,280 4.7
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Actual

Start Time
11/9/02 1:45 AM

11/10/02 1:00 AM
11/10/02 11:30 PM
11/11/02 9:35 AM

11/12/02 12:00 AM
11/12/02 3:30 PM
11/13/02 8:00 PM
11/13/02 6:00 PM
11/14/02 1:49 PM

11/15/02 12:15 AM
11/16/02 2:35 AM
11/16/02 8:08 AM
11/17/02 2:30 AM
11/17/02 8:50 AM
11/18/02 6:40 AM
11/18/02 5:00 PM
11/19/02 2:45 AM
11/19/02 9:20 AM
11/20/02 5:00 AM

11/21/02 12:10 PM
11/22/02 2:00 AM
11/22/02 6:53 PM
11/23/02 1:00 AM
11/23/02 6:50 PM

11/24/02 12:00 AM
11/24/02 6:20 AM
11/24/02 1:20 PM
11/24/02 5:10 PM
11/24/02 9:10 PM

11/24/02 11:12 PM
11/25/02 1:45 AM
11/25/02 3:42 AM
11/25/02 5:40 AM
11/25/02 7:00 AM
11/25/02 9:40 AM

11/25/02 11:55 AM
11/25/02 7:30 PM
11/25/02 9:25 PM

11/25/02 11:38 PM
11/26/02 1:27 AM
11/26/02 3:50 AM
11/26/02 6:15 AM
11/26/02 7:40 AM
11/26/02 9:50 AM

11/26/02 11:52 AM
11/26/02 1:30 PM
11/26/02 3:05 PM
11/26/02 5:20 PM
11/26/02 6:25 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
509 0.73 16.8 766,669 159,824 14,763 941,256 735,661 21.9
509 0.73 17.6 802,737 0 15,906 818,643 772,668 26.5
509 0.37 18.0 838,651 159,825 17,842 1,016,318 808,295 #N/A

0 0.00 18.0 #N/A #N/A #N/A #N/A #N/A #N/A
395 0.85 19.0 889,120 #N/A 20,732 #N/A 856,592 30.6
509 0.37 19.4 913,481 #N/A 22,667 #N/A 881,301 26.6

0 0.00 19.4 #N/A #N/A #N/A #N/A #N/A #N/A
509 0.73 20.2 961,040 #N/A 26,688 #N/A 920,818 24.9

0 0.00 20.2 0 #N/A #N/A #N/A 954,646 28.5
509 0.73 21.0 1,005,301 0 31,192 1,036,493 975,310 33.0
521 0.37 21.4 1,039,453 0 34,888 1,074,341 1,010,503 22.3

0 0.00 21.4 #N/A #N/A #N/A #N/A #N/A #N/A
472 0.68 22.1 0 0 49,168 49,168 1,041,203 15.4
519 0.27 22.6 0 0 49,168 49,168 1,046,241 13.3
519 0.47 23.1 #N/A #N/A #N/A #N/A #N/A #N/A
519 0.85 24.0 0 0 51,382 51,382 1,054,302 6.2
519 0.37 24.4 1,080,700 0 52,181 1,132,881 1,063,426 15.6
563 0.41 24.8 1,103,071 0 53,777 1,156,848 1,075,660 31.0
534 0.38 25.2 1,125,490 #N/A #N/A #N/A #N/A #N/A
569 1.24 26.5 1,133,341 0 61,718 1,195,059 1,113,871 12.5
534 0.44 27.0 1,147,682 0 63,429 1,211,111 1,126,501 15.2

1,145,000 18.3
534 0.74 27.8 1,169,574 0 64,663 1,234,237 1,149,588 12.5
534 0.57 28.4 1,188,560 0 66,680 1,255,240 1,168,245 17.4
534 0.17 28.6 1,195,537 0 67,569 1,263,106 1,176,098 25.3
534 0.20 28.8 1,205,150 0 68,921 1,274,071 1,186,000 26.1
478 0.20 29.1 1,209,460 0 69,905 1,279,365 1,190,454 10.6
504 0.12 29.2 1,213,945 0 70,251 1,284,196 1,194,432 17.3
478 0.11 29.3 1,218,835 0 70,728 1,289,563 1,199,682 21.9
499 0.06 29.4 1,221,145 0 70,925 1,292,070 1,202,030 19.2
509 0.08 29.5 1,223,672 NA 71,192 1,294,864 1,205,291 21.3
494 0.06 29.5 1,226,327 0 71,386 1,297,713 1,207,453 18.5
499 0.06 29.6 1,229,555 0 71,711 1,301,266 1,210,038 21.9
494 0.04 29.6 1,231,420 0 71,744 1,303,164 1,211,871 22.9
504 0.08 29.7 1,235,450 0 72,032 1,307,482 1,215,489 22.6
504 0.07 29.8 1,239,253 0 72,288 1,311,541 1,218,923 25.4
494 0.22 30.0 1,253,715 0 73,410 1,327,125 1,232,000 28.7
509 0.06 30.1 1,257,000 0 74,435 1,331,435 1,234,260 19.7
499 0.07 30.2 1,260,941 0 75,065 1,336,006 1,236,546 17.2
519 0.06 30.2 1,266,660 0 75,514 1,342,174 1,240,161 33.2
499 0.07 30.3 1,277,419 0 76,113 1,353,532 1,244,547 30.7
509 0.07 30.4 1,282,834 0 76,713 1,359,547 1,247,555 20.7
519 0.04 30.4 1,288,270 0 77,513 1,365,783 1,249,895 27.5
514 0.07 30.5 1,291,040 0 78,313 1,369,353 1,253,678 29.1
529 0.06 30.6 1,293,560 0 79,113 1,372,673 1,255,828 17.6
534 0.05 30.6 1,295,840 0 80,013 1,375,853 1,257,610 18.2
575 0.05 30.7 1,298,461 0 80,913 1,379,374 1,259,630 21.3
534 0.07 30.8 1,302,245 0 81,713 1,383,958 1,262,620 22.1
519 0.03 30.8 1,304,270 0 81,917 1,386,187 1,264,322 26.2
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Actual

Start Time
11/26/02 8:10 PM

11/26/02 10:25 PM
11/27/02 12:25 AM
11/27/02 2:30 AM
11/27/02 4:40 AM
11/27/02 6:40 AM
11/27/02 8:00 AM
11/27/02 9:00 AM

11/27/02 11:10 AM
11/27/02 12:40 PM
11/27/02 2:30 PM
11/27/02 4:25 PM
11/27/02 5:45 PM
11/27/02 8:00 PM
11/27/02 9:50 PM

11/27/02 11:59 PM
11/28/02 2:25 AM
11/28/02 4:50 AM
11/28/02 6:20 AM
11/28/02 9:35 AM

11/28/02 11:15 AM
11/28/02 12:25 PM
11/28/02 5:30 PM
11/28/02 8:20 PM
11/28/02 9:50 PM

11/29/02 12:20 AM
11/29/02 1:40 AM
11/29/02 4:00 AM
11/29/02 5:50 AM
11/29/02 8:20 AM

11/29/02 10:40 AM
11/29/02 12:15 PM
11/29/02 2:00 PM
11/29/02 4:40 PM
11/29/02 5:50 PM
11/29/02 8:30 PM

11/29/02 10:00 PM
11/30/02 12:00 AM
11/30/02 2:20 AM
11/30/02 4:00 AM
11/30/02 6:00 AM
11/30/02 7:40 AM
11/30/02 9:20 AM

11/30/02 11:30 AM
11/30/02 1:10 PM
11/30/02 3:20 PM
11/30/02 5:15 PM
11/30/02 8:05 PM

11/30/02 10:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
534 0.06 30.9 1,307,397 0 82,272 1,389,669 1,266,796 23.6
534 0.07 30.9 1,311,222 0 82,722 1,393,944 1,269,733 21.8
534 0.06 31.0 1,314,422 0 83,086 1,397,508 1,272,409 22.3
534 0.07 31.1 1,317,765 0 83,441 1,401,206 1,274,962 20.4
534 0.07 31.2 1,321,600 159,824 84,001 1,565,425 1,277,732 21.3
576 0.07 31.2 1,323,755 0 84,148 1,407,903 1,279,618 15.7
572 0.05 31.3 1,326,007 0 84,346 1,410,353 1,281,390 22.2
284 0.02 31.3 1,327,722 0 84,526 1,412,248 1,282,705 21.9
310 0.04 31.4 1,331,758 0 84,991 1,416,749 1,285,855 24.2
308 0.03 31.4 1,334,405 0 85,315 1,419,720 1,287,973 23.5
306 0.03 31.4 1,337,800 0 85,696 1,423,496 1,290,652 24.4
290 0.03 31.5 1,341,911 0 86,099 1,428,010 1,293,638 26.0
288 0.02 31.5 1,344,542 0 86,372 1,430,914 1,295,722 26.1
288 0.04 31.5 1,349,965 0 86,868 1,436,833 1,299,832 30.4
288 0.03 31.6 1,352,463 0 87,122 1,439,585 1,301,830 18.2
288 0.04 31.6 1,357,375 0 87,624 1,444,999 1,305,437 28.0
288 0.04 31.6 1,360,320 159,824 88,113 1,608,257 1,308,423 20.5
288 0.04 31.7 1,363,159 0 88,506 1,451,665 1,311,097 18.4
288 0.03 31.7 1,364,723 0 88,654 1,453,377 1,312,774 18.6
316 0.06 31.8 1,369,490 0 89,333 1,458,823 1,317,077 22.1
326 0.03 31.8 1,371,965 0 89,700 1,461,665 1,319,388 23.1
332 0.02 31.8 1,373,900 0 90,031 1,463,931 1,321,365 28.2
360 0.11 32.0 1,380,735 0 91,262 1,471,997 1,327,800 21.1
330 0.06 32.0 1,384,521 0 92,017 1,476,538 1,331,572 22.2
353 0.03 32.1 1,386,646 0 92,446 1,479,092 1,333,488 21.3
353 0.05 32.1 1,389,344 0 93,066 1,482,410 1,336,233 18.3
330 0.03 32.1 1,390,582 0 93,317 1,483,899 1,337,343 13.9
330 0.05 32.2 1,392,511 0 93,783 1,486,294 1,339,396 14.7
353 0.04 32.2 1,393,759 0 94,057 1,487,816 1,340,539 10.4
381 0.06 32.3 1,395,620 0 94,515 1,490,135 1,342,310 11.8
342 0.05 32.3 1,398,040 0 95,000 1,493,040 1,344,673 16.9
342 0.03 32.4 1,399,770 0 95,341 1,495,111 1,346,517 19.4
362 0.04 32.4 1,401,604 0 95,811 1,497,415 1,348,234 16.4
381 0.06 32.5 1,403,962 0 96,226 1,500,188 1,350,488 14.1
385 0.03 32.5 1,404,891 0 96,505 1,501,396 1,351,168 9.7
353 0.06 32.6 1,407,029 0 96,944 1,503,973 1,353,309 13.4
353 0.03 32.6 1,408,229 0 97,305 1,505,534 1,354,498 13.2
353 0.04 32.7 1,409,846 0 97,584 1,507,430 1,356,039 12.8
353 0.05 32.7 1,411,574 0 97,990 1,509,564 1,357,833 12.8
353 0.04 32.8 1,412,737 0 98,204 1,510,941 1,358,740 9.1
353 0.04 32.8 1,414,378 0 98,538 1,512,916 1,360,267 12.7
360 0.04 32.8 1,415,535 0 98,795 1,514,330 1,361,381 11.1
353 0.04 32.9 1,416,910 0 99,033 1,515,943 1,362,560 11.8
385 0.05 32.9 1,419,300 0 99,447 1,518,747 1,364,690 16.4
373 0.04 33.0 1,421,070 0 99,719 1,520,789 1,366,290 16.0
381 0.05 33.0 1,423,160 0 100,202 1,523,362 1,368,228 14.9
367 0.04 33.1 1,425,020 0 100,428 1,525,448 1,369,817 13.8
353 0.06 33.1 1,427,736 0 100,887 1,528,623 1,372,315 14.7
353 0.04 33.2 1,429,629 0 101,192 1,530,821 1,373,949 14.2
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Actual

Start Time
11/30/02 11:57 PM

12/1/02 2:20 AM
12/1/02 3:55 AM
12/1/02 6:00 AM
12/1/02 9:00 AM

12/1/02 10:45 AM
12/1/02 1:25 PM
12/1/02 4:25 PM
12/1/02 8:00 PM
12/1/02 9:12 PM

12/1/02 10:58 PM
12/2/02 1:50 AM
12/2/02 3:50 AM
12/2/02 5:52 AM
12/2/02 8:15 AM

12/2/02 10:45 AM
12/2/02 4:00 PM
12/2/02 6:00 PM
12/2/02 8:10 PM

12/2/02 10:00 PM
12/3/02 12:00 AM
12/3/02 2:30 AM
12/3/02 4:19 AM
12/3/02 6:00 AM
12/3/02 7:15 AM
12/3/02 9:45 AM

12/3/02 12:20 PM
12/3/02 2:55 PM
12/3/02 5:03 PM
12/3/02 7:00 PM
12/3/02 9:15 PM

12/3/02 11:15 PM
12/4/02 1:13 AM
12/4/02 3:15 AM
12/4/02 4:30 AM
12/4/02 6:30 AM

12/4/02 12:30 PM
12/4/02 2:35 PM
12/4/02 4:45 PM
12/4/02 8:00 PM

12/4/02 10:00 PM
12/5/02 12:00 AM
12/5/02 2:00 AM
12/5/02 4:13 AM
12/5/02 6:00 AM
12/5/02 8:40 AM

12/5/02 10:25 AM
12/5/02 1:10 PM
12/5/02 2:25 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
388 0.05 33.2 1,431,312 0 101,501 1,532,813 1,375,462 12.9
353 0.05 33.3 1,433,986 0 101,934 1,535,920 1,377,681 15.5
353 0.03 33.3 1,435,749 0 102,161 1,537,910 1,379,099 14.9
353 0.04 33.4 1,438,423 0 102,536 1,540,959 1,381,354 18.0
357 0.06 33.4 1,441,830 0 103,209 1,545,039 1,384,556 17.8
374 0.04 33.5 1,443,601 0 103,507 1,547,108 1,386,201 15.7
334 0.05 33.5 1,446,665 0 103,886 1,550,551 1,388,813 16.3
353 0.06 33.6 1,452,428 0 104,664 1,557,092 1,393,928 28.4
330 0.07 33.7 1,456,229 0 105,236 1,561,465 1,397,582 17.0
330 0.02 33.7 1,458,831 0 105,586 1,564,417 1,399,836 31.3
322 0.03 33.7 1,462,308 0 106,059 1,568,367 1,402,717 27.2
322 0.06 33.8 1,467,580 0 106,786 1,574,366 1,407,334 26.8
322 0.04 33.8 1,471,353 0 107,327 1,578,680 1,410,721 28.2
322 0.04 33.9 1,475,055 0 107,817 1,582,872 1,413,803 25.3
288 0.04 33.9 1,479,718 0 108,423 1,588,141 1,417,501 25.9
345 0.05 34.0 1,484,000 0 109,090 1,593,090 1,421,752 28.3
345 0.11 34.1 1,494,690 0 110,326 1,605,016 1,430,447 27.6
338 0.04 34.2 1,499,806 0 110,940 1,610,746 1,434,246 31.7
345 0.04 34.2 1,504,566 0 111,536 1,616,102 1,437,928 28.3
330 0.04 34.2 1,508,352 0 112,026 1,620,378 1,441,129 29.1
353 0.04 34.3 1,513,282 0 112,653 1,625,935 1,445,312 34.9
345 0.05 34.3 1,518,753 0 113,379 1,632,132 1,448,712 22.7
345 0.04 34.4 1,522,383 0 113,880 1,636,263 1,452,112 31.2
314 0.03 34.4 1,525,359 0 114,259 1,639,618 1,455,919 37.7
338 0.03 34.4 1,528,420 0 114,624 1,643,044 1,458,790 38.3
338 0.05 34.5 1,534,634 0 115,505 1,650,139 1,464,295 36.7
314 0.05 34.6 1,539,864 0 116,082 1,655,946 1,468,664 28.2
353 0.05 34.6 1,544,947 0 116,768 1,661,715 1,473,454 30.9
357 0.05 34.7 1,549,390 0 117,325 1,666,715 1,477,513 31.7
345 0.04 34.7 1,553,115 0 118,043 1,671,158 1,481,189 31.4
338 0.05 34.8 1,556,832 0 118,649 1,675,481 1,484,742 26.3
338 0.04 34.8 1,560,319 0 119,224 1,679,543 1,488,078 27.8
338 0.04 34.8 1,564,878 0 119,945 1,684,823 1,492,026 33.5
322 0.04 34.9 1,568,060 0 120,492 1,688,552 1,495,286 26.7
338 0.03 34.9 1,570,013 0 120,906 1,690,919 1,497,134 24.6
338 0.04 35.0 1,573,608 0 121,514 1,695,122 1,500,621 29.1
345 0.12 35.1 1,584,550 0 123,219 1,707,769 1,511,052 29.0
353 0.04 35.1 1,588,000 0 123,727 1,711,727 1,514,377 26.6
345 0.04 35.2 1,591,990 0 124,294 1,716,284 1,518,088 28.5
353 0.07 35.3 1,596,868 0 125,053 1,721,921 1,522,771 24.0
374 0.04 35.3 1,599,625 0 125,607 1,725,232 1,525,421 22.1
353 0.04 35.4 1,603,178 0 126,103 1,729,281 1,528,955 29.4
353 0.04 35.4 1,606,358 0 126,707 1,733,065 1,532,019 25.5
353 0.05 35.5 1,609,800 0 127,165 1,736,965 1,535,388 25.3
353 0.04 35.5 1,612,658 0 127,624 1,740,282 1,538,007 24.5
378 0.06 35.6 1,616,090 0 128,314 1,744,404 1,542,379 27.3
378 0.04 35.6 1,619,823 0 128,729 1,748,552 1,545,196 26.8
322 0.05 35.7 1,624,219 0 129,415 1,753,634 1,549,470 25.9
342 0.03 35.7 1,626,201 0 129,757 1,755,958 1,551,430 26.1
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/5/02 9:00 PM

12/5/02 10:00 PM
12/6/02 12:00 AM
12/6/02 2:00 AM
12/6/02 4:00 AM
12/6/02 6:00 AM

12/6/02 10:20 AM
12/6/02 12:40 PM
12/6/02 2:05 PM
12/6/02 4:20 PM
12/6/02 8:00 PM

12/6/02 10:00 PM
12/7/02 12:00 AM
12/7/02 2:00 AM
12/7/02 4:00 AM
12/7/02 6:00 AM
12/7/02 8:10 AM

12/7/02 10:05 AM
12/7/02 12:15 PM
12/7/02 2:10 PM
12/7/02 4:10 PM
12/7/02 6:05 PM
12/7/02 8:15 PM

12/7/02 10:20 PM
12/8/02 12:35 AM
12/8/02 2:40 AM
12/8/02 4:30 AM
12/8/02 6:30 AM
12/8/02 8:00 AM

12/8/02 10:05 AM
12/8/02 12:00 PM
12/8/02 2:02 PM
12/8/02 3:57 PM
12/8/02 6:00 PM
12/8/02 8:23 PM

12/8/02 10:15 PM
12/9/02 12:17 AM
12/9/02 2:35 AM
12/9/02 5:00 AM
12/9/02 7:00 AM
12/9/02 8:03 AM

12/9/02 10:00 AM
12/9/02 12:00 PM
12/9/02 2:00 PM
12/9/02 7:00 PM

12/10/02 3:00 AM
12/10/02 5:20 AM
12/10/02 8:30 AM

12/10/02 10:25 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
353 0.14 35.8 1,638,096 0 131,593 1,769,689 1,562,789 28.8
353 0.02 35.9 1,639,813 0 131,840 1,771,653 1,564,487 28.3
353 0.04 35.9 1,643,687 0 132,511 1,776,198 1,568,230 31.2
388 0.05 36.0 1,647,593 0 132,990 1,780,583 1,572,048 31.8
489 0.06 36.0 1,651,652 0 133,689 1,785,341 1,575,236 26.6
861 0.10 36.1 1,654,474 0 134,155 1,788,629 1,578,888 30.4
306 0.08 36.2 1,661,495 0 135,452 1,796,947 1,585,886 26.9
314 0.04 36.3 1,665,477 0 136,198 1,801,675 1,589,603 26.5
306 0.03 36.3 1,667,533 0 136,714 1,804,247 1,591,755 25.3
326 0.04 36.3 1,671,233 0 137,329 1,808,562 1,595,455 27.4
846 0.19 36.5 1,676,469 0 138,465 1,814,934 1,600,685 23.8
843 0.10 36.7 1,678,910 0 139,016 1,817,926 1,603,058 19.8
742 0.09 36.8 1,689,151 0 139,642 1,828,793 1,605,790 22.8
636 0.08 36.8 1,684,834 0 140,357 1,825,191 1,608,901 25.9
656 0.08 36.9 1,686,993 0 140,827 1,827,820 1,611,054 17.9
590 0.07 37.0 1,688,936 0 141,380 1,830,316 1,613,342 19.1
414 0.05 37.1 1,690,400 0 141,851 1,832,251 1,615,004 12.8
381 0.04 37.1 1,692,030 0 142,315 1,834,345 1,616,679 14.6
360 0.05 37.2 1,694,254 0 143,109 1,837,363 1,619,157 19.1
367 0.04 37.2 1,696,287 0 143,614 1,839,901 1,621,411 19.6
367 0.04 37.2 1,698,606 0 144,155 1,842,761 1,624,004 21.6
381 0.04 37.3 1,701,081 0 144,815 1,845,896 1,626,670 23.2
381 0.05 37.3 1,704,211 0 145,479 1,849,690 1,629,780 23.9
374 0.05 37.4 1,707,442 0 146,064 1,853,506 1,632,662 23.1
374 0.05 37.5 1,709,667 0 146,611 1,856,278 1,635,297 19.5
381 0.05 37.5 1,712,796 0 147,082 1,859,878 1,638,144 22.8
381 0.04 37.5 1,714,480 0 147,416 1,861,896 1,640,169 18.4
374 0.04 37.6 1,717,185 0 148,014 1,865,199 1,642,856 22.4
353 0.03 37.6 1,719,310 0 148,285 1,867,595 1,644,830 21.9
360 0.05 37.7 1,722,530 0 148,841 1,871,371 1,648,156 26.6
360 0.04 37.7 1,725,190 0 149,282 1,874,472 1,650,940 24.2
374 0.05 37.8 1,727,648 0 149,638 1,877,286 1,653,354 19.8
381 0.04 37.8 1,730,128 0 149,966 1,880,094 1,655,941 22.5
381 0.05 37.9 1,732,785 0 150,348 1,883,133 1,658,703 22.5
388 0.06 37.9 1,736,533 0 150,871 1,887,404 1,662,400 25.9
381 0.04 38.0 1,735,037 0 151,210 1,886,247 1,664,170 15.8
381 0.05 38.0 1,741,000 0 151,538 1,892,538 1,666,844 21.9
381 0.05 38.1 1,744,400 0 151,967 1,896,367 1,670,137 23.9
381 0.06 38.1 1,747,474 0 152,399 1,899,873 1,675,125 34.4
553 0.07 38.2 1,750,140 0 152,703 1,902,843 1,676,333 10.1
353 0.02 38.2 1,751,778 0 152,900 1,904,678 1,678,119 28.3
353 0.04 38.3 1,754,148 0 153,236 1,907,384 1,680,936 24.1
330 0.04 38.3 1,758,160 0 153,659 1,911,819 1,684,657 31.0
353 0.04 38.4 1,760,591 0 154,055 1,914,646 1,687,192 21.1
367 0.11 38.5 1,764,557 0 155,814 1,920,371 1,691,376 13.9
360 0.17 38.7 1,775,549 0 157,516 1,933,065 1,699,652 17.2
314 0.04 38.7 1,777,611 0 158,245 1,935,856 1,702,021 16.9
306 0.06 38.8 1,781,557 0 158,832 1,940,389 1,705,783 19.8
250 0.03 38.8 1,783,940 0 159,203 1,943,143 1,707,922 18.6
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/10/02 1:00 PM
12/10/02 3:00 PM
12/10/02 5:00 PM
12/10/02 8:00 PM

12/10/02 10:00 PM
12/11/02 12:00 AM
12/11/02 2:00 AM
12/11/02 4:00 AM
12/11/02 6:00 AM
12/11/02 9:20 AM

12/11/02 10:26 AM
12/11/02 12:10 PM
12/11/02 3:50 PM
12/11/02 8:00 PM

12/11/02 10:00 PM
12/12/02 12:00 AM
12/12/02 2:00 AM
12/12/02 4:00 AM
12/12/02 6:00 AM
12/12/02 7:45 AM

12/12/02 10:00 AM
12/12/02 12:08 PM
12/12/02 2:01 PM
12/12/02 4:30 PM
12/12/02 9:00 PM
12/13/02 3:00 AM
12/13/02 5:00 AM
12/13/02 6:00 AM
12/13/02 4:00 PM
12/13/02 5:50 PM
12/13/02 8:15 PM

12/13/02 10:32 PM
12/14/02 12:08 AM
12/14/02 2:10 AM
12/14/02 4:20 AM
12/14/02 6:30 AM
12/14/02 8:45 AM

12/14/02 12:02 PM
12/14/02 2:05 PM
12/14/02 4:00 PM
12/14/02 6:12 PM
12/14/02 8:30 PM

12/14/02 10:30 PM
12/15/02 12:30 AM
12/15/02 2:40 AM
12/15/02 5:20 AM
12/15/02 9:00 AM

12/15/02 11:00 AM
12/15/02 1:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
338 0.05 38.9 1,787,229 0 159,781 1,947,010 1,710,900 19.2
360 0.04 38.9 1,790,121 0 160,113 1,950,234 1,713,402 20.8
360 0.04 39.0 1,793,392 0 160,203 1,953,595 1,715,733 19.4
360 0.06 39.0 1,797,503 0 160,715 1,958,218 1,719,344 20.1
353 0.04 39.1 1,800,132 0 160,993 1,961,125 1,721,578 18.6
353 0.04 39.1 1,802,449 0 161,130 1,963,579 1,723,397 15.2
353 0.04 39.2 1,805,187 0 161,299 1,966,486 1,725,523 17.7
353 0.04 39.2 1,807,416 0 161,431 1,968,847 1,727,242 14.3
353 0.04 39.3 1,809,584 0 161,555 1,971,139 1,728,702 12.2
414 0.08 39.4 1,813,842 0 161,858 1,975,700 1,731,960 16.3
414 0.03 39.4 1,815,325 0 161,948 1,977,273 1,733,038 16.3
414 0.04 39.4 1,818,105 0 162,086 1,980,191 1,735,012 19.0
408 0.09 39.5 1,824,175 0 162,749 1,986,924 1,740,611 25.5
414 0.10 39.7 1,831,086 0 165,065 1,996,151 1,748,369 31.0
432 0.05 39.7 1,834,791 0 165,279 2,000,070 1,751,284 24.3
414 0.05 39.8 1,838,837 0 165,518 2,004,355 1,754,669 28.2
426 0.05 39.8 1,842,171 0 165,729 2,007,900 1,757,559 24.1
438 0.05 39.9 1,846,323 0 165,968 2,012,291 1,760,983 28.5
426 0.05 39.9 1,850,003 0 166,278 2,016,281 1,764,136 26.3
450 0.05 40.0 1,853,310 0 166,654 2,019,964 1,767,106 28.3
426 0.06 40.0 1,857,371 0 166,917 2,024,288 1,770,592 25.8
426 0.05 40.1 1,861,187 0 167,117 2,028,304 1,773,691 24.2
426 0.05 40.2 1,864,560 0 167,347 2,031,907 1,776,441 24.3
381 0.06 40.2 1,870,144 0 167,795 2,037,939 1,781,298 32.6
353 0.10 40.3 1,879,832 0 169,545 2,049,377 1,790,525 34.2
353 0.13 40.5 1,892,013 0 170,797 2,062,810 1,801,564 30.7
388 0.05 40.5 1,895,701 0 171,394 2,067,095 1,805,117 29.6
353 0.02 40.5 1,898,700 0 171,735 2,070,435 1,807,203 34.8
408 0.24 40.8 1,918,732 0 173,439 2,092,171 1,823,378 27.0
420 0.05 40.8 1,922,610 0 173,889 2,096,499 1,826,285 26.4
400 0.06 40.9 1,927,516 0 174,281 2,101,797 1,829,436 21.7
400 0.05 41.0 1,932,904 0 174,656 2,107,560 1,833,000 26.0
400 0.04 41.0 1,936,415 0 174,885 2,111,300 1,835,688 28.0
400 0.05 41.0 1,942,403 0 175,452 2,117,855 1,838,812 25.6
401 0.05 41.1 1,945,052 0 175,717 2,120,769 1,842,629 29.4
420 0.05 41.2 1,949,900 0 176,258 2,126,158 1,846,482 29.6
420 0.06 41.2 1,953,611 0 176,444 2,130,055 1,849,149 19.8
408 0.08 41.3 1,960,053 0 176,740 2,136,793 1,853,500 22.1
426 0.05 41.4 1,964,592 0 176,922 2,141,514 1,856,460 24.1
426 0.05 41.4 1,968,580 0 177,082 2,145,662 1,859,173 23.6
408 0.05 41.5 1,973,116 0 177,267 2,150,383 1,862,345 24.0
426 0.06 41.5 1,977,925 0 177,450 2,155,375 1,865,702 24.3
414 0.05 41.6 1,982,503 0 177,633 2,160,136 1,868,466 23.0
414 0.05 41.6 1,986,416 0 177,848 2,164,264 1,871,406 24.5
401 0.05 41.7 1,990,610 0 178,071 2,168,681 1,874,544 24.1
395 0.06 41.8 1,996,776 0 178,560 2,175,336 1,879,413 30.4
408 0.09 41.9 2,003,356 0 179,157 2,182,513 1,884,592 23.5
401 0.05 41.9 2,007,319 0 179,338 2,186,657 1,887,234 22.0
401 0.05 42.0 2,010,359 0 179,471 2,189,830 1,889,248 16.8
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/15/02 3:00 PM
12/15/02 8:00 PM
12/15/02 9:53 PM

12/16/02 12:23 AM
12/16/02 2:35 AM
12/16/02 4:20 AM
12/16/02 9:15 AM

12/16/02 10:55 AM
12/16/02 12:15 PM
12/16/02 2:30 PM
12/16/02 7:45 PM

12/16/02 10:30 PM
12/17/02 12:30 AM
12/17/02 2:32 AM
12/17/02 4:32 AM
12/17/02 6:35 AM
12/17/02 8:35 AM

12/17/02 10:35 AM
12/17/02 1:30 PM
12/17/02 4:30 PM
12/17/02 6:32 PM
12/17/02 8:45 PM

12/17/02 11:00 PM
12/18/02 1:30 AM
12/18/02 5:00 AM
12/18/02 7:30 AM
12/18/02 9:30 AM

12/18/02 11:30 AM
12/18/02 1:30 PM
12/18/02 3:30 PM
12/18/02 5:32 PM
12/18/02 8:00 PM

12/18/02 10:00 PM
12/19/02 12:00 AM
12/19/02 2:00 AM
12/19/02 4:00 AM
12/19/02 6:00 AM
12/19/02 8:00 AM

12/19/02 10:02 AM
12/19/02 12:01 PM
12/19/02 2:05 PM
12/19/02 4:00 PM
12/19/02 6:00 PM
12/19/02 8:00 PM

12/19/02 10:00 PM
12/20/02 12:00 AM
12/20/02 2:00 AM
12/20/02 4:00 AM
12/20/02 6:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
395 0.05 42.0 2,013,641 0 179,604 2,193,245 1,892,346 25.8
426 0.13 42.2 2,023,956 0 180,670 2,204,626 1,900,056 25.7
395 0.04 42.2 2,027,515 0 181,511 2,209,026 1,903,360 29.2
414 0.06 42.3 2,033,832 0 182,025 2,215,857 1,908,250 32.6
426 0.06 42.3 2,037,282 0 182,685 2,219,967 1,911,664 25.9
395 0.04 42.4 2,041,125 0 182,953 2,224,078 1,914,488 26.9
414 0.12 42.5 2,051,154 0 184,736 2,235,890 1,923,203 29.5
408 0.04 42.6 2,051,371 0 185,368 2,236,739 1,925,928 27.2
408 0.03 42.6 2,056,944 0 186,214 2,243,158 1,928,628 33.8
408 0.06 42.7 2,061,142 0 187,111 2,248,253 1,932,545 29.0
408 0.13 42.8 2,072,116 0 188,927 2,261,043 1,942,200 30.7
414 0.07 42.9 2,077,350 0 189,359 2,266,709 1,946,653 27.0
420 0.05 42.9 2,081,676 0 189,983 2,271,659 1,950,578 32.7
420 0.05 43.0 2,085,916 0 190,437 2,276,353 1,954,257 30.2
420 0.05 43.0 2,089,785 0 190,817 2,280,602 1,957,638 28.2
414 0.05 43.1 2,093,654 0 191,272 2,284,926 1,960,121 20.2
426 0.05 43.1 2,099,231 0 191,599 2,290,830 1,965,505 44.9
408 0.05 43.2 2,102,550 0 191,912 2,294,462 1,968,023 21.0
401 0.07 43.3 2,108,993 0 192,326 2,301,319 1,973,327 30.3
414 0.07 43.4 2,116,084 0 193,005 2,309,089 1,979,190 32.6
426 0.05 43.4 2,119,720 0 193,082 2,312,802 1,981,972 22.8
438 0.06 43.5 2,123,923 0 193,352 2,317,275 1,985,122 23.7
438 0.06 43.5 2,128,732 0 193,652 2,322,384 1,988,806 27.3
438 0.07 43.6 2,133,773 0 194,304 2,328,077 1,993,191 29.2
438 0.09 43.7 2,140,890 0 194,765 2,335,655 1,998,829 26.8
438 0.07 43.8 2,144,931 0 195,023 2,339,954 2,001,785 19.7
444 0.05 43.8 2,148,203 0 195,275 2,343,478 2,003,942 18.0
426 0.05 43.9 2,151,393 0 195,433 2,346,826 2,006,294 19.6
426 0.05 43.9 2,155,094 0 195,735 2,350,829 2,009,023 22.7
420 0.05 44.0 2,158,579 0 196,007 2,354,586 2,011,470 20.4
408 0.05 44.1 2,161,943 0 196,122 2,358,065 2,013,677 18.1
426 0.06 44.1 2,163,690 0 196,260 2,359,950 2,016,170 16.8
426 0.05 44.2 2,169,267 0 196,401 2,365,668 2,018,727 21.3
426 0.05 44.2 2,173,263 0 196,504 2,369,767 2,021,409 22.3
426 0.05 44.3 2,177,127 0 196,640 2,373,767 2,023,972 21.4
426 0.05 44.3 2,179,796 0 196,817 2,376,613 2,025,431 12.2
426 0.05 44.4 2,182,568 0 196,328 2,378,896 2,027,834 20.0
432 0.05 44.5 2,184,820 0 197,048 2,381,868 2,029,430 13.3
426 0.05 44.5 2,187,470 0 197,388 2,384,858 2,031,354 15.8
432 0.05 44.6 2,190,392 0 197,650 2,388,042 2,033,281 16.2
432 0.05 44.6 2,192,970 0 198,109 2,391,079 2,034,926 13.3
426 0.05 44.7 2,195,099 0 198,144 2,393,243 2,036,172 10.8
432 0.05 44.7 2,197,364 0 198,406 2,395,770 2,037,860 14.1
432 0.05 44.8 2,200,429 0 198,707 2,399,136 2,039,687 15.2
432 0.05 44.9 2,202,710 0 198,736 2,401,446 2,041,013 11.1
426 0.05 44.9 2,205,164 0 198,897 2,404,061 2,042,402 11.6
426 0.05 45.0 2,207,766 0 198,927 2,406,693 2,043,632 10.2
426 0.05 45.0 2,210,210 0 199,091 2,409,301 2,044,998 11.4
426 0.05 45.1 2,212,254 0 199,189 2,411,443 2,046,398 11.7
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/20/02 8:00 AM

12/20/02 10:00 AM
12/20/02 12:00 PM
12/20/02 2:00 PM
12/20/02 4:00 PM
12/20/02 6:00 PM
12/20/02 8:00 PM

12/20/02 10:00 PM
12/21/02 12:00 AM
12/21/02 2:00 AM
12/21/02 4:00 AM
12/21/02 6:00 AM

12/21/02 10:00 AM
12/21/02 11:50 AM

12/21/02 1:55 PM
12/21/02 4:40 PM
12/21/02 6:00 PM
12/21/02 7:00 PM
12/21/02 8:00 PM

12/21/02 10:00 PM
12/22/02 12:00 AM
12/22/02 2:00 AM
12/22/02 4:00 AM
12/22/02 6:00 AM

12/22/02 11:30 AM
12/22/02 1:45 PM
12/22/02 3:45 PM
12/22/02 5:45 PM
12/23/02 7:00 AM
12/23/02 6:45 AM
12/23/02 3:10 PM
12/23/02 5:10 PM
12/23/02 6:50 PM
12/23/02 8:56 PM

12/23/02 11:20 PM
12/24/02 2:45 AM
12/24/02 5:01 AM
12/24/02 6:45 AM
12/24/02 9:00 AM

12/24/02 11:00 AM
12/24/02 1:15 PM
12/24/02 3:15 PM
12/24/02 5:10 PM
12/24/02 7:25 PM

12/24/02 10:00 PM
12/25/02 1:56 AM
12/25/02 5:15 AM
12/25/02 8:15 AM

12/25/02 10:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
426 0.05 45.1 2,215,169 0 199,357 2,414,526 2,048,087 14.1
426 0.05 45.2 2,218,024 0 199,539 2,417,563 2,049,730 13.7
429 0.05 45.2 2,222,180 0 199,869 2,422,049 2,052,714 24.9
420 0.05 45.3 2,226,567 0 200,215 2,426,782 2,055,908 26.6
420 0.05 45.3 2,230,503 0 200,523 2,431,026 2,058,600 22.4
420 0.05 45.4 2,234,782 0 200,715 2,435,497 2,061,580 24.8
432 0.05 45.5 2,239,598 0 201,040 2,440,638 2,067,419 48.7
444 0.05 45.5 2,243,953 0 201,172 2,445,125 2,067,784 3.0
444 0.05 45.6 2,248,567 0 201,293 2,449,860 2,070,383 21.7
444 0.05 45.6 2,253,054 0 201,442 2,454,496 2,073,441 25.5
456 0.05 45.7 2,256,783 0 201,546 2,458,329 2,075,761 19.3
456 0.05 45.8 2,260,605 0 201,650 2,462,255 2,078,132 19.8
458 0.11 45.9 2,268,528 0 202,189 2,470,717 2,083,622 22.9
453 0.05 45.9 2,272,307 0 202,332 2,474,639 2,085,936 21.0
456 0.06 46.0 2,277,062 0 202,723 2,479,785 2,089,310 27.0
450 0.07 46.1 2,283,109 0 202,930 2,486,039 2,093,285 24.1
456 0.04 46.1 2,286,072 0 203,250 2,489,322 2,095,603 29.0
456 0.03 46.1 2,288,207 0 203,470 2,491,677 2,097,122 25.3
456 0.03 46.2 2,290,034 0 203,528 2,493,562 2,098,173 17.5
450 0.05 46.2 2,294,951 0 203,906 2,498,857 2,101,715 29.5
456 0.05 46.3 2,298,810 0 203,963 2,502,773 2,104,200 20.7
478 0.06 46.3 2,303,493 0 204,397 2,507,890 2,107,522 27.7
467 0.06 46.4 2,307,554 0 204,551 2,512,105 2,110,239 22.6
467 0.06 46.5 2,311,953 0 204,679 2,516,632 2,112,917 22.3

0 0.00 46.5 2,323,145 0 205,049 2,528,194 2,120,289 22.3
0 0.00 46.5 2,329,189 0 205,257 2,534,446 2,124,292 29.7
0 0.00 46.5 2,333,182 0 205,340 2,538,522 2,126,785 20.8
0 0.00 46.5 2,337,948 0 205,607 2,543,555 2,130,076 27.4

420 0.33 46.8 2,362,056 0 206,185 2,568,241 2,147,389 21.8
450 -0.01 46.8 2,361,399 0 206,174 2,567,573 2,146,970 27.9
420 0.21 47.1 2,378,920 0 206,987 2,585,907 2,160,059 25.9
408 0.05 47.1 2,383,772 0 207,257 2,591,029 2,162,983 24.4
426 0.04 47.1 2,385,616 0 207,426 2,593,042 2,165,192 22.1
461 0.06 47.2 2,390,784 0 207,771 2,598,555 2,168,627 27.3
467 0.07 47.3 2,394,873 0 207,959 2,602,832 2,171,833 22.3
461 0.09 47.4 2,402,057 0 208,511 2,610,568 2,177,238 26.4
444 0.06 47.5 2,407,318 0 208,561 2,615,879 2,181,022 27.8
444 0.05 47.5 2,411,559 0 208,729 2,620,288 2,183,985 28.5
444 0.06 47.6 2,416,329 0 209,234 2,625,563 2,187,754 27.9
438 0.05 47.6 2,421,435 0 209,868 2,631,303 2,192,003 35.4
444 0.06 47.7 2,429,695 0 210,418 2,640,113 2,195,405 25.2
432 0.05 47.7 2,429,450 0 210,938 2,640,388 2,198,658 27.1
432 0.05 47.8 2,434,652 0 211,021 2,645,673 2,202,181 30.6

0 0.00 47.8 2,440,119 0 211,234 2,651,353 2,206,251 30.1
0 0.00 47.8 2,447,514 0 211,692 2,659,206 2,212,073 37.6
0 0.00 47.8 2,458,504 0 211,994 2,670,498 2,220,325 35.0
0 0.00 47.8 2,467,593 0 212,907 2,680,500 2,227,592 36.5
0 0.00 47.8 2,475,515 0 214,176 2,689,691 2,233,719 34.0
0 0.00 47.8 2,479,529 0 213,442 2,692,971 2,236,881 30.1
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/25/02 11:50 AM

12/25/02 1:50 PM
12/25/02 3:50 PM
12/25/02 6:00 PM
12/25/02 9:10 PM

12/25/02 11:34 PM
12/26/02 1:10 AM
12/26/02 5:00 AM
12/26/02 8:00 AM

12/26/02 10:00 AM
12/26/02 12:30 PM
12/26/02 2:30 PM
12/26/02 4:35 PM
12/26/02 8:00 PM

12/26/02 10:00 PM
12/27/02 12:00 AM
12/27/02 2:00 AM
12/27/02 4:00 AM
12/27/02 6:00 AM

12/27/02 11:30 AM
12/27/02 2:30 PM
12/27/02 5:30 PM
12/27/02 8:00 PM

12/27/02 10:00 PM
12/28/02 12:00 AM
12/28/02 2:00 AM
12/28/02 4:10 AM
12/28/02 6:00 AM
12/28/02 8:00 AM

12/28/02 10:30 AM
12/28/02 12:30 PM
12/28/02 2:35 PM
12/28/02 4:30 PM
12/28/02 8:00 PM

12/28/02 10:00 PM
12/29/02 12:00 AM
12/29/02 2:00 AM
12/29/02 4:00 AM
12/29/02 6:00 AM
12/29/02 8:10 AM

12/29/02 10:10 AM
12/29/02 12:10 PM
12/29/02 2:05 PM
12/29/02 4:00 PM
12/29/02 5:58 PM
12/29/02 8:00 PM

12/29/02 10:00 PM
12/30/02 12:00 AM
12/30/02 2:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
0 0.00 47.8 2,484,213 0 213,747 2,697,960 2,241,203 39.3
0 0.00 47.8 2,489,223 0 214,164 2,703,387 2,244,395 26.6
0 0.00 47.8 2,495,087 0 214,455 2,709,542 2,248,899 37.5
0 0.00 47.8 2,499,720 0 215,102 2,714,822 2,252,920 30.9
0 0.00 47.8 2,506,859 0 216,021 2,722,880 2,258,959 31.8
0 0.00 47.8 2,513,907 0 216,307 2,730,214 2,263,937 34.6
0 0.00 47.8 2,518,331 0 216,443 2,734,774 2,267,256 34.6
0 0.00 47.8 2,530,725 0 216,742 2,747,467 2,275,927 37.7
0 0.00 47.8 2,538,400 0 217,355 2,755,755 2,282,398 36.0
0 0.00 47.8 2,544,770 0 217,912 2,762,682 2,287,042 38.7

420 0.06 47.9 2,551,290 0 218,070 2,769,360 2,291,601 30.4
360 0.04 47.9 2,556,010 0 218,302 2,774,312 2,295,197 30.0
381 0.05 48.0 2,562,294 0 219,139 2,781,433 2,300,430 41.9
381 0.08 48.1 2,559,551 0 219,599 2,779,150 2,305,943 26.9
338 0.04 48.1 2,564,048 0 219,994 2,784,042 2,309,562 30.2
395 0.05 48.1 2,579,848 0 220,435 2,800,283 2,313,443 32.3
395 0.05 48.2 2,586,175 0 220,540 2,806,715 2,317,489 33.7
395 0.05 48.2 2,592,979 0 220,666 2,813,645 2,322,029 37.8
395 0.05 48.3 2,598,379 0 220,764 2,819,143 2,325,445 28.5
381 0.13 48.4 2,613,028 0 221,309 2,834,337 2,335,150 29.4
381 0.07 48.5 2,620,081 0 221,401 2,841,482 2,339,986 26.9
395 0.07 48.6 2,633,440 0 221,998 2,855,438 2,349,057 50.4
374 0.06 48.6 2,646,141 0 222,178 2,868,319 2,357,267 54.7
401 0.05 48.7 2,653,477 0 222,300 2,875,777 2,361,278 33.4
395 0.05 48.8 2,662,427 0 222,442 2,884,869 2,366,293 41.8
395 0.05 48.8 2,671,509 0 222,592 2,894,101 2,371,252 41.3
395 0.05 48.9 2,679,727 0 222,716 2,902,443 2,375,961 36.2
408 0.04 48.9 2,687,723 0 222,841 2,910,564 2,380,500 41.3
408 0.05 49.0 2,695,054 0 223,111 2,918,165 2,384,725 35.2
381 0.06 49.0 2,704,922 0 223,320 2,928,242 2,390,334 37.4
408 0.05 49.1 2,714,220 0 223,646 2,937,866 2,395,812 45.6
395 0.05 49.1 2,724,050 0 223,797 2,947,847 2,401,186 43.0
381 0.04 49.2 2,731,980 0 224,020 2,956,000 2,405,673 39.0
395 0.08 49.3 2,748,837 0 224,402 2,973,239 2,414,619 42.6
395 0.05 49.3 2,755,347 0 224,912 2,980,259 2,419,179 38.0
395 0.05 49.4 2,761,637 0 224,902 2,986,539 2,422,935 31.3
414 0.05 49.4 2,767,874 0 225,211 2,993,085 2,426,586 30.4
414 0.05 49.5 2,777,017 0 225,320 3,002,337 2,431,826 43.7
381 0.05 49.5 2,782,897 0 225,522 3,008,419 2,435,225 28.3
381 0.05 49.6 2,790,939 0 226,206 3,017,145 2,440,435 40.1
360 0.04 49.6 2,798,691 0 226,679 3,025,370 2,445,230 40.0
381 0.05 49.7 2,806,260 0 226,894 3,033,154 2,449,548 36.0
381 0.04 49.7 2,814,900 0 227,083 3,041,983 2,454,790 45.6
367 0.04 49.8 2,823,160 0 227,470 3,050,630 2,459,684 42.6
353 0.04 49.8 2,830,625 0 227,634 3,058,259 2,463,716 34.2
395 0.05 49.9 2,839,782 0 227,804 3,067,586 2,469,165 44.7
381 0.05 49.9 2,846,956 0 227,953 3,074,909 2,473,123 33.0
388 0.05 50.0 2,833,301 0 228,428 3,061,729 2,478,397 43.9
395 0.05 50.0 2,864,702 0 228,621 3,093,323 2,484,665 52.2
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
12/30/02 4:00 AM
12/30/02 6:00 AM

12/30/02 11:15 AM
12/30/02 1:20 PM
12/30/02 4:10 PM
12/30/02 7:00 PM
12/30/02 9:00 PM

12/31/02 12:45 AM
12/31/02 3:30 AM
12/31/02 5:00 AM
12/31/02 6:45 AM
12/31/02 9:05 AM

12/31/02 11:15 AM
12/31/02 1:05 PM
12/31/02 3:05 PM
12/31/02 5:07 PM

1/1/03 8:30 AM
1/1/03 10:30 AM
1/1/03 12:30 PM
1/1/03 3:10 PM
1/1/03 5:30 PM
1/1/03 7:00 PM

1/1/03 10:00 PM
1/2/03 12:15 AM
1/2/03 2:15 AM
1/2/03 4:20 AM
1/2/03 6:15 AM
1/2/03 8:45 AM

1/2/03 11:25 AM
1/2/03 1:00 PM
1/2/03 3:00 PM
1/2/03 5:00 PM
1/2/03 7:10 PM
1/2/03 9:20 PM

1/2/03 11:00 PM
1/3/03 1:38 AM
1/3/03 4:35 AM
1/3/03 6:25 AM
1/3/03 8:10 AM

1/3/03 10:25 AM
1/3/03 12:05 PM
1/3/03 2:30 PM
1/3/03 4:30 PM
1/3/03 8:00 PM

1/3/03 10:00 PM
1/4/03 12:00 AM
1/4/03 2:00 AM
1/4/03 4:00 AM
1/4/03 6:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
395 0.05 50.1 2,870,470 0 228,757 3,099,227 2,486,937 18.9
388 0.05 50.1 2,878,125 0 228,923 3,107,048 2,491,212 35.6
353 0.11 50.2 2,899,202 0 229,474 3,128,676 2,503,339 38.5
349 0.04 50.3 2,905,918 0 230,053 3,135,971 2,507,615 34.2
338 0.06 50.4 2,916,404 0 230,419 3,146,823 2,513,739 36.0
367 0.06 50.4 2,925,861 0 230,884 3,156,745 2,519,143 31.8
378 0.05 50.5 2,933,055 0 231,366 3,164,421 2,523,799 38.8
378 0.09 50.6 2,945,429 0 231,694 3,177,123 2,531,067 32.3
381 0.06 50.6 2,952,875 0 232,226 3,185,101 2,535,865 29.1
374 0.03 50.7 2,957,263 0 232,343 3,189,606 2,538,286 26.9
374 0.04 50.7 2,962,225 0 232,643 3,194,868 2,541,228 28.0
381 0.05 50.8 2,968,552 0 232,928 3,201,480 2,545,198 28.4
367 0.05 50.8 2,974,312 0 233,139 3,207,451 2,548,712 27.0
381 0.04 50.9 2,978,650 0 233,497 3,212,147 2,551,380 24.3
381 0.05 50.9 2,983,321 0 233,642 3,216,963 2,553,942 21.4
367 0.04 51.0 2,988,972 0 233,911 3,222,883 2,557,198 26.7
360 0.33 51.3 3,034,030 0 235,192 3,269,222 2,583,700 28.7
367 0.04 51.4 3,038,853 0 235,513 3,274,366 2,586,501 23.3
374 0.04 51.4 3,043,989 0 236,013 3,280,002 2,589,744 27.0
367 0.06 51.5 3,051,660 0 236,267 3,287,927 2,594,209 27.9
381 0.05 51.5 3,058,810 0 236,525 3,295,335 2,597,956 26.8
367 0.03 51.6 3,063,356 0 236,801 3,300,157 2,600,499 28.3
374 0.07 51.6 3,072,721 0 237,145 3,309,866 2,605,262 26.5
367 0.05 51.7 3,079,692 0 237,388 3,317,080 2,608,875 26.8
367 0.04 51.7 3,085,669 0 237,713 3,323,382 2,612,045 26.4
367 0.05 51.8 3,092,056 0 237,832 3,329,888 2,615,318 26.2
374 0.04 51.8 3,097,056 0 238,035 3,335,091 2,617,953 22.9
381 0.06 51.9 3,105,877 0 238,241 3,344,118 2,622,107 27.7
367 0.06 52.0 3,113,960 0 238,654 3,352,614 2,626,519 27.6
367 0.03 52.0 3,119,427 0 238,971 3,358,398 2,629,594 32.4
367 0.04 52.1 3,127,000 0 239,232 3,366,232 2,633,452 32.1
360 0.04 52.1 3,133,920 0 239,397 3,373,317 2,636,975 29.4
374 0.05 52.2 3,141,692 0 239,669 3,381,361 2,640,878 30.0
374 0.05 52.2 3,149,285 0 239,899 3,389,184 2,644,913 31.0
374 0.04 52.2 3,154,602 0 240,137 3,394,739 2,647,807 28.9
388 0.06 52.3 3,163,702 0 240,569 3,404,271 2,652,330 28.6
371 0.07 52.4 3,174,100 0 240,858 3,414,958 2,657,872 31.3
381 0.04 52.4 3,179,925 0 241,044 3,420,969 2,661,088 29.2
374 0.04 52.5 3,191,622 0 241,222 3,432,844 2,664,502 32.5
388 0.05 52.5 3,193,753 0 241,448 3,435,201 2,668,230 27.6
338 0.03 52.6 3,197,982 0 241,560 3,439,542 2,670,341 21.1
401 0.06 52.6 3,206,147 0 241,826 3,447,973 2,674,705 30.1
395 0.05 52.7 3,212,631 0 242,039 3,454,670 2,677,784 25.7
395 0.08 52.8 3,223,597 0 242,366 3,465,963 2,683,181 25.7
414 0.05 52.8 3,230,431 0 242,566 3,472,997 2,686,722 29.5
395 0.05 52.9 3,236,030 0 242,735 3,478,765 2,689,535 23.4
395 0.05 52.9 3,242,082 0 243,197 3,485,279 2,693,002 28.9
408 0.05 53.0 3,249,692 0 243,417 3,493,109 2,696,662 30.5
414 0.05 53.0 3,254,380 0 243,547 3,497,927 2,699,034 19.8
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/4/03 8:00 AM

1/4/03 10:00 AM
1/4/03 12:00 PM
1/4/03 2:00 PM
1/4/03 4:00 PM
1/4/03 5:50 PM
1/4/03 8:00 PM

1/4/03 10:00 PM
1/5/03 12:00 AM
1/5/03 2:00 AM
1/5/03 4:00 AM
1/5/03 6:00 AM
1/5/03 8:30 AM

1/5/03 11:30 AM
1/5/03 2:00 PM
1/5/03 4:00 PM
1/5/03 8:00 PM

1/5/03 10:00 PM
1/6/03 12:00 AM
1/6/03 2:20 AM
1/6/03 4:00 AM
1/6/03 6:00 AM
1/6/03 8:00 AM

1/6/03 10:00 AM
1/6/03 12:20 PM
1/6/03 2:05 PM
1/6/03 4:05 PM
1/6/03 8:00 PM

1/6/03 10:00 PM
1/7/03 12:00 AM
1/7/03 2:00 AM
1/7/03 4:00 AM
1/7/03 6:00 AM
1/7/03 8:00 AM

1/7/03 10:30 AM
1/7/03 12:30 PM
1/7/03 2:30 PM
1/7/03 4:30 PM
1/7/03 7:00 PM
1/7/03 8:35 PM

1/7/03 10:49 PM
1/8/03 12:40 AM
1/8/03 2:40 AM
1/8/03 4:45 AM
1/8/03 7:30 AM
1/8/03 9:30 AM

1/8/03 11:30 AM
1/8/03 1:30 PM
1/8/03 3:30 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
408 0.05 53.1 3,260,972 0 243,912 3,504,884 2,702,430 28.3
408 0.05 53.1 3,267,109 0 244,158 3,511,267 2,705,698 27.2
408 0.05 53.2 3,272,878 0 244,364 3,517,242 2,708,720 25.2
408 0.05 53.2 3,279,943 0 244,689 3,524,632 2,712,416 30.8
395 0.05 53.3 3,286,428 0 245,122 3,531,550 2,715,882 28.9
395 0.04 53.3 3,292,191 0 245,474 3,537,665 2,719,012 28.5
395 0.05 53.4 3,298,998 0 245,784 3,544,782 2,722,634 27.9
395 0.05 53.5 3,305,694 0 245,936 3,551,630 2,726,098 28.9
395 0.05 53.5 3,311,572 0 246,142 3,557,714 2,729,588 29.1
401 0.05 53.6 3,317,450 0 246,349 3,563,799 2,733,222 30.3
395 0.05 53.6 3,325,152 0 246,664 3,571,816 2,736,335 25.9
395 0.05 53.7 3,330,339 0 246,982 3,577,321 2,739,248 24.3
398 0.06 53.7 3,337,456 0 247,476 3,584,932 2,743,285 26.9
401 0.07 53.8 3,347,389 0 248,040 3,595,429 2,748,926 31.3
388 0.06 53.9 3,355,076 0 248,447 3,603,523 2,753,290 29.1
391 0.05 53.9 3,361,257 0 248,804 3,610,061 2,756,592 27.5
395 0.09 54.0 3,374,582 0 249,496 3,624,078 2,764,387 32.5
395 0.05 54.1 3,380,791 0 249,758 3,630,549 2,767,878 29.1
408 0.05 54.1 3,387,657 0 250,038 3,637,695 2,771,596 31.0
408 0.06 54.2 3,395,254 0 250,311 3,645,565 2,775,550 28.2
395 0.04 54.2 3,401,107 0 250,392 3,651,499 2,778,838 32.9
408 0.05 54.3 3,404,857 0 250,611 3,655,468 2,780,780 16.2
388 0.05 54.3 3,411,235 0 213,406 3,624,641 2,784,095 27.6
408 0.05 54.4 3,419,191 0 213,754 3,632,945 2,788,350 35.5
401 0.06 54.4 3,428,810 0 214,388 3,643,198 2,793,884 39.5
401 0.04 54.5 3,436,091 0 214,486 3,650,577 2,797,342 32.9
401 0.05 54.5 3,442,942 0 214,658 3,657,600 2,800,861 29.3
414 0.10 54.6 3,457,697 0 214,932 3,672,629 2,807,942 30.1
414 0.05 54.7 3,463,558 0 215,011 3,678,569 2,810,767 23.5
414 0.05 54.8 3,469,750 0 215,296 3,685,046 2,813,948 26.5
414 0.05 54.8 3,476,364 0 215,361 3,691,725 2,817,158 26.7
414 0.05 54.9 3,483,458 0 215,552 3,699,010 2,820,590 28.6
414 0.05 54.9 3,487,938 0 215,790 3,703,728 2,822,848 18.8
420 0.05 55.0 3,494,861 0 215,852 3,710,713 2,826,380 29.4
401 0.06 55.0 3,504,482 0 216,149 3,720,631 2,831,051 31.1
408 0.05 55.1 3,509,621 0 216,342 3,725,963 2,833,800 22.9
408 0.05 55.1 3,517,010 0 216,765 3,733,775 2,837,810 33.4
381 0.05 55.2 3,524,920 0 217,060 3,741,980 2,841,660 32.1
395 0.06 55.3 3,532,919 0 217,352 3,750,271 2,845,223 23.8
388 0.04 55.3 3,538,753 0 217,681 3,756,434 2,848,308 32.5
388 0.05 55.4 3,546,398 0 218,196 3,764,594 2,852,094 28.3
388 0.04 55.4 3,553,605 0 218,336 3,771,941 2,855,489 30.6
381 0.05 55.4 3,560,419 0 218,479 3,778,898 2,858,821 27.8
381 0.05 55.5 3,567,900 0 218,839 3,786,739 2,862,710 31.1
408 0.07 55.6 3,578,020 0 219,181 3,797,201 2,867,750 30.5
408 0.05 55.6 3,584,462 0 219,373 3,803,835 2,870,952 26.7
432 0.05 55.7 3,591,624 0 219,643 3,811,267 2,874,283 27.8
408 0.05 55.7 3,598,648 0 219,902 3,818,550 2,877,578 27.5
395 0.05 55.8 3,607,123 0 220,418 3,827,541 2,881,862 35.7
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/8/03 5:30 PM
1/8/03 7:30 PM

1/8/03 10:00 PM
1/9/03 12:00 AM
1/9/03 1:57 AM
1/9/03 4:38 AM
1/9/03 6:33 AM
1/9/03 9:30 AM

1/9/03 11:35 AM
1/9/03 1:20 PM
1/9/03 3:31 PM
1/9/03 5:30 PM
1/9/03 7:30 PM
1/9/03 9:50 PM

1/9/03 11:52 PM
1/10/03 2:15 AM
1/10/03 4:20 AM
1/10/03 6:35 AM
1/10/03 8:30 AM

1/10/03 10:18 AM
1/10/03 12:30 PM
1/10/03 2:30 PM
1/10/03 4:30 PM
1/10/03 6:30 PM
1/10/03 8:30 PM

1/10/03 10:55 PM
1/11/03 12:25 AM
1/11/03 2:40 AM
1/11/03 4:45 AM
1/11/03 6:40 AM
1/11/03 8:05 AM

1/11/03 10:05 AM
1/11/03 12:05 PM
1/11/03 2:05 PM
1/11/03 4:05 PM
1/11/03 8:00 PM

1/11/03 10:00 PM
1/12/03 12:00 AM
1/12/03 2:00 AM
1/12/03 4:00 AM
1/12/03 6:00 AM
1/12/03 8:03 AM

1/12/03 10:04 AM
1/12/03 12:10 PM
1/12/03 2:10 PM
1/12/03 4:00 PM
1/12/03 5:40 PM
1/12/03 8:00 PM

1/12/03 10:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
381 0.05 55.8 3,615,720 0 220,770 3,836,490 2,885,871 33.4
395 0.05 55.9 3,623,269 0 221,195 3,844,464 2,889,750 32.3
395 0.06 56.0 3,622,993 0 221,528 3,844,521 2,894,855 34.0
388 0.05 56.0 3,641,994 0 221,918 3,863,912 2,898,973 34.3
401 0.05 56.1 3,649,019 0 222,325 3,871,344 2,902,799 32.7
374 0.06 56.1 3,669,090 0 223,248 3,892,338 2,908,605 36.1
381 0.04 56.2 3,668,324 0 223,636 3,891,960 2,912,530 34.1
367 0.07 56.2 3,679,691 0 224,694 3,904,385 2,918,912 36.1
395 0.05 56.3 3,686,303 0 224,895 3,911,198 2,922,248 26.7
408 0.04 56.3 3,691,857 0 225,026 3,916,883 2,924,976 26.0
381 0.05 56.4 3,699,542 0 225,482 3,925,024 2,928,832 29.4
381 0.05 56.4 3,706,780 0 225,618 3,932,398 2,932,513 30.9
395 0.05 56.5 3,713,475 0 225,820 3,939,295 2,935,812 27.5
395 0.06 56.5 3,722,155 0 226,215 3,948,370 2,940,252 31.7
395 0.05 56.6 3,728,876 0 226,499 3,955,375 2,943,220 24.3
395 0.06 56.7 3,737,621 0 226,997 3,964,618 2,947,432 29.5
395 0.05 56.7 3,745,587 0 227,142 3,972,729 2,951,880 35.6
395 0.05 56.8 3,752,090 0 227,344 3,979,434 2,954,817 21.8
408 0.05 56.8 3,758,812 0 227,784 3,986,596 2,958,422 31.3
381 0.04 56.9 3,765,310 0 227,908 3,993,218 2,961,487 28.4
420 0.06 56.9 3,773,988 0 228,150 4,002,138 2,964,854 25.5
408 0.05 57.0 3,781,280 0 228,619 4,009,899 2,968,802 32.9
420 0.05 57.0 3,788,280 0 228,923 4,017,203 2,971,965 26.4
408 0.05 57.1 3,795,279 0 229,297 4,024,576 2,975,194 26.9
414 0.05 57.1 3,802,269 0 229,479 4,031,748 2,978,156 24.7
408 0.06 57.2 3,810,653 0 229,979 4,040,632 2,982,051 26.9
408 0.04 57.2 3,815,750 0 230,262 4,046,012 2,984,184 23.7
432 0.06 57.3 3,823,673 0 230,575 4,054,248 2,987,710 26.1
420 0.05 57.4 3,832,076 0 231,125 4,063,201 2,991,474 30.1
408 0.05 57.4 3,837,624 0 231,317 4,068,941 2,994,137 23.2
401 0.03 57.5 3,643,041 0 231,549 3,874,590 2,996,042 22.4
395 0.05 57.5 3,850,241 0 231,794 4,082,035 2,998,752 22.6
401 0.05 57.6 3,856,591 0 232,262 4,088,853 3,001,862 25.9
401 0.05 57.6 3,864,225 0 232,592 4,096,817 3,005,859 33.3
401 0.05 57.7 3,872,759 0 232,896 4,105,655 3,010,475 38.5
395 0.09 57.8 3,885,439 0 233,548 4,118,987 3,017,043 27.9
395 0.05 57.8 3,892,438 0 233,897 4,126,335 3,020,215 26.4
381 0.05 57.9 3,900,477 0 234,058 4,134,535 3,023,870 30.5
414 0.05 57.9 3,908,757 0 234,339 4,143,096 3,027,475 30.0
426 0.05 58.0 3,916,217 0 234,684 4,150,901 3,030,662 26.6
414 0.05 58.0 3,920,813 0 234,741 4,155,554 3,032,599 16.1
381 0.05 58.1 3,927,572 0 235,170 4,162,742 3,035,737 25.5
395 0.05 58.1 3,935,427 0 235,684 4,171,111 3,039,220 28.8
381 0.05 58.2 3,939,920 0 236,228 4,176,148 3,041,997 22.0
408 0.05 58.2 3,944,917 0 236,694 4,181,611 3,044,978 24.8
381 0.04 58.3 3,950,692 0 237,094 4,187,786 3,048,134 28.7
381 0.04 58.3 3,954,801 0 237,285 4,192,086 3,050,476 23.4
401 0.06 58.4 3,962,203 0 237,733 4,199,936 3,054,344 27.6
414 0.05 58.4 3,968,136 0 238,129 4,206,265 3,057,568 26.9
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/13/03 12:00 AM
1/13/03 2:00 AM
1/13/03 4:00 AM
1/13/03 6:00 AM
1/13/03 8:00 AM

1/13/03 10:00 AM
1/13/03 12:01 PM
1/13/03 2:10 PM
1/13/03 4:00 PM
1/13/03 8:30 PM

1/13/03 10:00 PM
1/14/03 12:00 AM
1/14/03 2:00 AM
1/14/03 4:00 AM
1/14/03 6:00 AM
1/14/03 8:00 AM

1/14/03 10:10 AM
1/14/03 12:05 PM
1/14/03 2:00 PM
1/14/03 4:00 PM
1/14/03 6:00 PM
1/14/03 9:10 PM

1/14/03 11:00 PM
1/15/03 1:15 AM
1/15/03 3:45 AM
1/15/03 6:45 AM
1/15/03 6:00 PM
1/15/03 8:00 PM

1/15/03 10:00 PM
1/16/03 12:30 AM
1/16/03 2:45 AM
1/16/03 4:20 AM
1/16/03 6:10 AM
1/16/03 8:02 AM

1/16/03 10:00 AM
1/16/03 12:01 PM
1/16/03 3:00 PM
1/16/03 5:00 PM
1/16/03 7:50 PM
1/16/03 9:55 PM

1/16/03 11:58 PM
1/17/03 2:00 AM
1/17/03 4:00 AM
1/17/03 6:10 AM
1/17/03 8:05 AM

1/17/03 10:10 AM
1/17/03 12:00 PM
1/17/03 2:00 PM
1/17/03 4:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
381 0.05 58.5 3,974,521 0 238,492 4,213,013 3,060,913 27.9
395 0.05 58.5 3,980,021 0 238,898 4,218,919 3,064,013 25.8
414 0.05 58.6 3,986,767 0 239,274 4,226,041 3,067,233 26.8
395 0.05 58.6 3,993,438 0 239,666 4,233,104 3,070,691 28.8
381 0.05 58.7 3,999,830 0 240,113 4,239,943 3,074,252 29.7
395 0.05 58.7 4,006,051 0 240,887 4,246,938 3,077,926 30.6
395 0.05 58.8 4,012,593 0 241,288 4,253,881 3,081,091 26.2
381 0.05 58.8 4,019,710 0 241,789 4,261,499 3,084,905 29.6
381 0.04 58.9 4,026,630 0 242,364 4,268,994 3,088,642 34.0
414 0.11 59.0 4,045,021 0 243,696 4,288,717 3,098,701 37.3
414 0.04 59.1 4,051,511 0 243,901 4,295,412 3,101,654 32.8
395 0.05 59.1 4,058,637 0 244,459 4,303,096 3,105,114 28.8
395 0.05 59.2 4,067,621 0 244,982 4,312,603 3,109,262 34.6
395 0.05 59.2 4,074,334 0 245,234 4,319,568 3,112,296 25.3
395 0.05 59.3 4,077,764 0 245,353 4,323,117 3,113,671 11.5
381 0.05 59.3 4,084,630 0 245,628 4,330,258 3,116,662 24.9
395 0.05 59.4 4,092,187 0 246,020 4,338,207 3,120,019 25.8
381 0.04 59.4 4,097,391 0 246,462 4,343,853 3,122,261 19.5
420 0.05 59.5 4,103,128 0 246,876 4,350,004 3,124,805 22.1
408 0.05 59.5 4,109,682 0 247,537 4,357,219 3,127,662 23.8
388 0.05 59.6 4,115,869 0 247,875 4,363,744 3,130,244 21.5
395 0.07 59.6 4,127,017 0 248,923 4,375,940 3,134,906 24.5
388 0.04 59.7 4,131,431 0 249,173 4,380,604 3,136,969 18.8
381 0.05 59.8 4,138,204 0 249,559 4,387,763 3,139,901 21.7
381 0.06 59.8 4,149,831 0 250,444 4,400,275 3,144,572 31.1
388 0.07 59.9 4,156,161 0 251,416 4,407,577 3,148,929 24.2
374 0.25 60.2 4,199,857 0 253,007 4,452,864 3,167,529 27.6
381 0.05 60.2 4,209,899 0 253,302 4,463,201 3,171,477 32.9
374 0.04 60.3 4,218,388 0 253,859 4,472,247 3,175,477 33.3
388 0.06 60.3 4,229,370 0 254,392 4,483,762 3,180,068 30.6
381 0.05 60.4 4,237,401 0 254,707 4,492,108 3,183,617 26.3
388 0.04 60.4 4,243,714 0 254,959 4,498,673 3,186,436 29.7
388 0.04 60.5 4,250,852 0 255,389 4,506,241 3,189,372 26.7
381 0.04 60.5 4,258,306 0 255,601 4,513,907 3,192,402 27.1
408 0.05 60.6 4,266,214 0 255,822 4,522,036 3,195,624 27.3
395 0.05 60.6 4,273,892 0 256,064 4,529,956 3,198,712 25.5
408 0.07 60.7 4,285,162 0 256,394 4,541,556 3,202,947 23.7
395 0.05 60.7 4,293,418 0 256,419 4,549,837 3,205,922 24.8
401 0.07 60.8 4,304,025 0 256,555 4,560,580 3,209,617 21.7
395 0.05 60.9 4,310,916 0 256,599 4,567,515 3,212,075 19.7
408 0.05 60.9 4,319,442 0 257,044 4,576,486 3,215,009 23.9
408 0.05 61.0 4,324,922 0 257,136 4,582,058 3,216,864 15.2
408 0.05 61.0 4,329,739 0 257,223 4,586,962 3,219,022 18.0
426 0.06 61.1 4,335,786 0 257,550 4,593,336 3,221,499 19.1
395 0.05 61.1 4,340,389 0 257,894 4,598,283 3,223,363 16.2
420 0.05 61.2 4,346,140 0 257,926 4,604,066 3,225,757 19.2
381 0.04 61.2 4,350,537 0 258,101 4,608,638 3,227,793 18.5
395 0.05 61.3 4,358,103 0 258,953 4,617,056 3,231,680 32.4
420 0.05 61.4 4,366,021 0 259,200 4,625,221 3,234,942 27.2
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/17/03 8:00 PM

1/17/03 10:00 PM
1/18/03 12:00 AM
1/18/03 2:00 AM
1/18/03 4:00 AM
1/18/03 6:00 AM
1/18/03 8:00 AM

1/18/03 10:02 AM
1/18/03 12:00 PM
1/18/03 2:03 PM
1/18/03 4:00 PM
1/18/03 6:00 PM
1/18/03 8:00 PM

1/18/03 10:00 PM
1/19/03 12:00 AM
1/19/03 2:00 AM
1/19/03 4:00 AM
1/19/03 6:00 AM

1/19/03 10:00 AM
1/19/03 12:00 PM
1/19/03 2:00 PM
1/19/03 4:00 PM
1/19/03 6:00 PM
1/19/03 8:00 PM

1/19/03 10:00 PM
1/20/03 12:00 AM
1/20/03 2:00 AM
1/20/03 4:00 AM
1/20/03 6:00 AM
1/20/03 8:00 AM

1/20/03 10:00 AM
1/20/03 12:00 PM
1/20/03 2:00 PM
1/20/03 6:30 PM
1/20/03 8:00 PM

1/20/03 10:00 PM
1/20/03 11:50 PM
1/21/03 1:50 AM
1/21/03 4:40 AM
1/21/03 8:05 AM

1/21/03 10:00 AM
1/21/03 12:00 PM
1/21/03 2:10 PM
1/21/03 4:00 PM
1/21/03 6:00 PM
1/21/03 8:10 PM

1/21/03 10:10 PM
1/22/03 12:10 AM
1/22/03 2:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
426 0.10 61.5 4,377,717 0 259,457 4,637,174 3,238,595 15.2
438 0.05 61.5 4,384,254 0 259,609 4,643,863 3,240,506 15.9
444 0.05 61.6 4,388,652 0 259,704 4,648,356 3,241,841 11.1
450 0.05 61.6 4,392,687 0 259,802 4,652,489 3,243,083 10.3
438 0.05 61.7 4,400,100 0 260,025 4,660,125 3,245,090 16.7
456 0.05 61.8 4,403,367 0 260,072 4,663,439 3,246,398 10.9
420 0.05 61.8 4,408,281 0 260,291 4,668,572 3,248,158 14.7
456 0.06 61.9 4,413,822 0 260,341 4,674,163 3,249,660 12.3
426 0.05 61.9 4,418,490 0 260,482 4,678,972 3,251,308 14.0
432 0.05 62.0 4,422,709 0 260,609 4,683,318 3,252,673 11.1
420 0.05 62.0 4,427,933 0 260,758 4,688,691 3,254,395 14.7
432 0.05 62.1 4,432,852 0 260,877 4,693,729 3,255,990 13.3
432 0.05 62.1 4,439,982 0 261,285 4,701,267 3,258,671 22.3
438 0.05 62.2 4,444,439 0 261,407 4,705,846 3,260,287 13.5
444 0.05 62.3 4,448,963 0 261,503 4,710,466 3,261,836 12.9
444 0.05 62.3 4,454,193 0 261,633 4,715,826 3,263,446 13.4
444 0.05 62.4 4,461,058 0 261,829 4,722,887 3,265,547 17.5
432 0.05 62.4 4,464,302 0 261,996 4,726,298 3,266,816 10.6
401 0.10 62.5 4,473,382 0 262,159 4,735,541 3,269,849 12.6
444 0.05 62.6 4,477,970 0 262,275 4,740,245 3,271,194 11.2
444 0.05 62.7 4,482,521 0 262,573 4,745,094 3,272,805 13.4
444 0.05 62.7 4,488,744 0 262,752 4,751,496 3,274,478 13.9
456 0.05 62.8 4,493,897 0 262,974 4,756,871 3,276,118 13.7
438 0.05 62.8 4,498,550 0 263,187 4,761,737 3,277,484 11.4
450 0.05 62.9 4,503,586 0 263,301 4,766,887 3,278,789 10.9
456 0.05 62.9 4,509,627 0 263,431 4,773,058 3,280,456 13.9
450 0.05 63.0 4,513,699 0 263,522 4,777,221 3,281,692 10.3
456 0.05 63.1 4,518,713 0 263,741 4,782,454 3,283,060 11.4
450 0.05 63.1 4,523,717 0 263,870 4,787,587 3,284,262 10.0
456 0.05 63.2 4,528,513 0 264,108 4,792,621 3,285,871 13.4
509 0.06 63.2 4,533,462 0 264,255 4,797,717 3,287,793 16.0
509 0.06 63.3 4,539,818 0 264,389 4,804,207 3,289,850 17.1
509 0.06 63.4 4,545,738 0 264,596 4,810,334 3,292,234 19.9
509 0.14 63.5 4,557,540 0 264,950 4,822,490 3,297,167 18.3
509 0.05 63.6 4,561,802 0 265,166 4,826,968 3,299,172 22.3
509 0.06 63.6 4,567,182 0 265,393 4,832,575 3,301,411 18.7
509 0.06 63.7 4,571,752 0 265,494 4,837,246 3,303,435 18.4
509 0.06 63.8 4,577,022 0 265,513 4,842,535 3,305,522 17.4
509 0.09 63.9 4,585,290 0 265,737 4,851,027 3,308,868 19.7
509 0.10 64.0 4,593,092 0 265,958 4,859,050 3,312,215 16.3
509 0.06 64.0 4,598,080 0 266,109 4,864,189 3,314,383 18.9
509 0.06 64.1 4,603,490 0 266,233 4,869,723 3,316,781 20.0
489 0.06 64.2 4,609,788 0 266,362 4,876,150 3,319,283 19.2
499 0.05 64.2 4,614,684 0 266,586 4,881,270 3,321,301 18.3
494 0.06 64.3 4,622,616 0 266,700 4,889,316 3,324,668 28.1
483 0.06 64.4 4,626,714 0 266,755 4,893,469 3,326,680 15.5
489 0.06 64.4 4,632,984 0 266,869 4,899,853 3,329,148 20.6
489 0.06 64.5 4,638,336 0 266,975 4,905,311 3,331,755 21.7
494 0.05 64.6 4,644,296 0 267,101 4,911,397 3,334,421 24.2
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/22/03 4:00 AM
1/22/03 6:30 AM
1/22/03 8:00 AM

1/22/03 11:00 AM
1/22/03 1:05 PM
1/22/03 3:00 PM
1/22/03 5:00 PM
1/22/03 7:30 PM
1/22/03 9:40 PM

1/23/03 12:00 AM
1/23/03 2:00 AM
1/23/03 4:10 AM
1/23/03 6:10 AM
1/23/03 8:00 AM

1/23/03 10:05 AM
1/23/03 12:00 PM
1/23/03 2:00 PM
1/23/03 4:00 PM
1/23/03 6:00 PM
1/23/03 8:00 PM

1/23/03 10:00 PM
1/24/03 12:00 AM
1/24/03 2:00 AM
1/24/03 4:00 AM
1/24/03 6:00 AM
1/24/03 8:05 AM

1/24/03 10:00 AM
1/24/03 12:01 PM
1/24/03 2:02 PM
1/24/03 4:00 PM
1/24/03 6:15 PM
1/24/03 8:00 PM

1/24/03 10:00 PM
1/25/03 12:00 AM
1/25/03 2:00 AM
1/25/03 4:00 AM
1/25/03 6:00 AM
1/25/03 7:30 AM
1/25/03 9:30 AM

1/25/03 11:30 AM
1/25/03 1:30 PM
1/25/03 3:30 PM
1/25/03 5:30 PM
1/25/03 8:00 PM

1/25/03 10:00 PM
1/26/03 12:00 AM
1/26/03 2:00 AM
1/26/03 4:00 AM
1/26/03 6:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
489 0.06 64.6 4,651,619 0 267,239 4,918,858 3,337,673 27.1
483 0.07 64.7 4,659,057 0 267,402 4,926,459 3,341,195 23.5
489 0.04 64.7 4,663,905 0 267,500 4,931,405 3,343,297 23.4
478 0.09 65.1 4,673,680 0 267,742 4,941,422 3,347,798 25.0
478 0.06 65.5 4,680,798 0 268,112 4,948,910 3,351,088 26.3
478 0.05 65.9 4,687,391 0 268,490 4,955,881 3,354,392 28.7
489 0.06 66.2 4,694,031 0 268,679 4,962,710 3,357,625 26.9
483 0.07 66.6 4,702,223 0 268,922 4,971,145 3,361,468 25.6
483 0.06 67.0 4,710,037 0 269,105 4,979,142 3,364,930 26.6
483 0.07 67.4 4,717,472 0 269,261 4,986,733 3,368,182 23.2
472 0.06 67.7 4,726,756 0 269,595 4,996,351 3,372,327 34.5
461 0.06 68.1 4,733,319 0 269,712 5,003,031 3,375,659 25.6
472 0.06 68.5 4,740,354 0 269,942 5,010,296 3,378,989 27.7
489 0.05 68.9 4,747,820 0 270,323 5,018,143 3,382,728 34.0
478 0.06 69.2 4,754,932 0 270,509 5,025,441 3,385,979 26.0
478 0.05 69.6 4,763,185 0 270,842 5,034,027 3,389,887 34.0
489 0.06 70.0 4,769,312 0 271,109 5,040,421 3,393,006 26.0
478 0.06 70.3 4,776,654 0 271,253 5,047,907 3,396,450 28.7
467 0.06 70.7 4,783,923 0 271,581 5,055,504 3,400,055 30.0
461 0.06 71.1 4,789,235 0 271,645 5,060,880 3,402,106 17.1
461 0.06 71.4 4,794,056 0 271,758 5,065,814 3,403,870 14.7
461 0.06 71.8 4,799,497 0 271,870 5,071,367 3,405,897 16.9
450 0.05 72.1 4,805,076 0 272,012 5,077,088 3,407,967 17.2
456 0.05 72.5 4,810,448 0 272,189 5,082,637 3,410,283 19.3
467 0.06 72.9 4,815,309 0 272,312 5,087,621 3,412,183 15.8
467 0.06 73.2 4,821,463 0 272,573 5,094,036 3,414,400 17.7
461 0.05 73.6 4,826,401 0 272,922 5,099,323 3,416,531 18.5
467 0.06 74.0 4,831,694 0 273,118 5,104,812 3,418,755 18.4
467 0.06 74.3 4,837,195 0 273,342 5,110,537 3,421,054 19.0
456 0.05 74.7 4,842,216 0 273,594 5,115,810 3,423,186 18.1
438 0.06 75.0 4,849,308 0 273,856 5,123,164 3,426,374 23.6
444 0.05 75.4 4,853,650 0 273,986 5,127,636 3,428,202 17.4
426 0.05 75.7 4,858,333 0 274,129 5,132,462 3,430,197 16.6
414 0.05 76.0 4,864,557 0 274,300 5,138,857 3,432,888 22.4
432 0.05 76.4 4,870,397 0 274,697 5,145,094 3,435,472 21.5
438 0.05 76.7 4,876,834 0 274,877 5,151,711 3,438,439 24.7
432 0.05 77.0 4,880,900 0 275,000 5,155,900 3,440,268 15.2
438 0.04 77.4 4,884,872 0 275,126 5,159,998 3,442,131 20.7
438 0.05 77.7 4,890,300 0 275,593 5,165,893 3,444,837 22.5
426 0.05 78.0 4,896,469 0 275,778 5,172,247 3,447,757 24.3
414 0.05 78.4 4,902,838 0 275,965 5,178,803 3,450,678 24.3
444 0.05 78.7 4,909,343 0 276,496 5,185,839 3,454,171 29.1
438 0.05 79.1 4,915,026 0 276,586 5,191,612 3,456,777 21.7
420 0.06 79.4 4,922,951 0 276,861 5,199,812 3,460,466 24.6
426 0.05 79.7 4,929,538 0 277,079 5,206,617 3,463,321 23.8
426 0.05 80.1 4,936,321 0 277,249 5,213,570 3,465,962 22.0
438 0.05 80.4 4,944,382 0 277,479 5,221,861 3,469,273 27.6
426 0.05 80.7 4,950,976 0 277,668 5,228,644 3,471,840 21.4
432 0.05 81.1 4,956,894 0 277,822 5,234,716 3,474,233 19.9
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/26/03 8:00 AM

1/26/03 10:05 AM
1/26/03 12:00 PM
1/26/03 2:00 PM
1/26/03 4:00 PM
1/26/03 6:12 PM
1/26/03 8:10 PM

1/26/03 10:30 PM
1/27/03 12:30 AM
1/27/03 2:46 AM
1/27/03 4:30 AM
1/27/03 6:40 AM
1/27/03 8:05 AM

1/27/03 10:00 AM
1/27/03 1:05 PM
1/27/03 3:00 PM
1/27/03 5:00 PM
1/27/03 7:00 PM
1/27/03 9:30 PM

1/27/03 11:30 PM
1/28/03 1:30 AM
1/28/03 3:40 AM
1/28/03 5:30 AM
1/28/03 8:02 AM

1/28/03 10:00 AM
1/28/03 12:00 PM
1/28/03 2:00 PM
1/28/03 4:05 PM
1/28/03 6:00 PM
1/28/03 8:00 PM

1/28/03 10:30 PM
1/29/03 12:30 AM
1/29/03 2:45 AM
1/29/03 4:40 AM
1/29/03 6:30 AM
1/29/03 8:10 AM

1/29/03 10:00 AM
1/29/03 12:00 PM
1/29/03 2:05 PM
1/29/03 4:00 PM
1/29/03 6:00 PM
1/29/03 8:00 PM

1/29/03 10:00 PM
1/30/03 12:30 AM
1/30/03 1:50 AM
1/30/03 3:40 AM
1/30/03 5:40 AM

1/30/03 10:00 AM
1/30/03 12:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
426 0.05 81.4 4,964,638 0 278,236 5,242,874 3,477,604 28.1
432 0.05 81.7 4,972,142 0 278,574 5,250,716 3,480,821 25.7
420 0.05 82.1 4,978,722 0 278,850 5,257,572 3,483,717 25.2
408 0.05 82.4 4,985,436 0 279,042 5,264,478 3,486,215 20.8
432 0.05 82.7 4,991,813 0 279,482 5,271,295 3,489,108 24.1
408 0.05 83.0 5,000,379 0 279,822 5,280,201 3,492,762 27.7
426 0.05 83.4 5,006,730 0 280,008 5,286,738 3,495,278 21.3
426 0.06 83.7 5,015,021 0 280,265 5,295,286 3,498,622 23.9
395 0.05 84.0 5,022,092 0 280,476 5,302,568 3,501,345 22.7
408 0.06 84.3 5,030,602 0 280,749 5,311,351 3,504,897 26.1
414 0.04 84.6 5,035,807 0 280,919 5,316,726 3,506,896 19.2
408 0.05 84.6 5,043,253 0 281,160 5,324,413 3,509,880 23.0
420 0.04 84.6 5,047,788 0 281,305 5,329,093 3,511,585 20.1
467 0.05 84.6 5,053,498 0 281,467 5,334,965 3,513,660 18.0
478 0.09 84.6 5,061,993 0 281,896 5,343,889 3,517,166 19.0
432 0.05 85.0 5,068,031 0 282,142 5,350,173 3,519,722 22.2
478 0.06 85.0 5,076,107 0 282,713 5,358,820 3,523,689 33.1
489 0.06 85.0 5,082,533 0 282,876 5,365,409 3,526,066 19.8
483 0.07 85.0 5,089,634 0 283,067 5,372,701 3,528,364 15.3
494 0.06 85.0 5,095,488 0 283,201 5,378,689 3,530,456 17.4
499 0.06 85.0 5,101,092 0 283,592 5,384,684 3,532,474 16.8
509 0.07 85.0 5,105,768 0 283,899 5,389,667 3,534,209 13.3
499 0.05 85.0 5,109,752 0 283,957 5,393,709 3,535,517 11.9
509 0.08 85.0 5,116,413 0 284,202 5,400,615 3,537,581 13.6
509 0.06 85.0 5,121,584 0 284,378 5,405,962 3,539,359 15.1
509 0.06 85.0 5,127,028 0 284,530 5,411,558 3,541,159 15.0
499 0.06 85.0 5,132,724 0 284,796 5,417,520 3,543,208 17.1
499 0.06 85.0 5,139,906 0 285,091 5,424,997 3,545,855 21.2
489 0.06 85.0 5,145,487 0 285,220 5,430,707 3,547,845 17.3
499 0.06 85.0 5,150,577 0 285,348 5,435,925 3,549,528 14.0
509 0.08 85.0 5,158,603 0 285,699 5,444,302 3,552,061 16.9
499 0.06 85.0 5,164,703 0 285,759 5,450,462 3,554,223 18.0
499 0.07 85.0 5,170,257 0 285,936 5,456,193 3,556,305 15.4
483 0.06 85.0 5,175,322 0 286,484 5,461,806 3,558,333 17.6
509 0.06 85.0 5,180,202 0 286,714 5,466,916 3,560,235 17.3
499 0.05 85.0 5,185,862 0 286,895 5,472,757 3,562,047 18.1
499 0.05 85.0 5,192,140 0 287,212 5,479,352 3,564,556 22.8
483 0.06 85.0 5,198,422 0 287,405 5,485,827 3,566,743 18.2
483 0.06 85.0 5,205,493 0 287,569 5,493,062 3,569,259 20.1
499 0.06 85.0 5,211,410 0 287,895 5,499,305 3,571,572 20.1
483 0.06 85.0 5,218,558 0 288,081 5,506,639 3,574,491 24.3
489 0.06 85.0 5,225,502 0 288,232 5,513,734 3,576,815 19.4
489 0.06 85.0 5,232,709 0 288,477 5,521,186 3,579,568 22.9
489 0.07 85.0 5,242,873 0 288,872 5,531,745 3,583,352 25.2
478 0.04 85.0 5,246,334 0 288,952 5,535,286 3,584,725 17.2
489 0.05 85.0 5,254,734 0 289,132 5,543,866 3,587,911 29.0
489 0.06 85.0 5,259,719 0 289,251 5,548,970 3,589,413 12.5
467 0.12 85.0 5,271,923 0 289,582 5,561,505 3,593,949 17.4
461 0.06 85.0 5,277,194 0 289,746 5,566,940 3,595,782 15.3
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
1/30/03 2:30 PM
1/30/03 5:00 PM
1/30/03 7:15 PM
1/30/03 8:00 PM

1/30/03 10:00 PM
1/31/03 12:00 AM
1/31/03 2:00 AM
1/31/03 4:00 AM
1/31/03 6:00 AM
1/31/03 8:00 AM

1/31/03 10:00 AM
1/31/03 1:00 PM
1/31/03 3:00 PM
1/31/03 5:00 PM
1/31/03 6:30 PM
1/31/03 8:00 PM

1/31/03 10:00 PM
2/1/03 12:00 AM
2/1/03 2:00 AM
2/1/03 4:00 AM
2/1/03 6:00 AM
2/1/03 8:00 AM

2/1/03 10:01 AM
2/1/03 12:08 PM
2/1/03 2:00 PM
2/1/03 4:00 PM
2/1/03 6:00 PM
2/1/03 8:00 PM

2/1/03 10:00 PM
2/2/03 12:00 AM
2/2/03 2:00 AM
2/2/03 4:00 AM
2/2/03 6:00 AM
2/2/03 8:00 AM

2/2/03 10:00 AM
2/2/03 12:00 PM
2/2/03 3:00 PM
2/2/03 5:00 PM
2/2/03 6:00 PM
2/2/03 8:00 PM

2/2/03 10:00 PM
2/3/03 12:00 AM
2/3/03 2:00 AM
2/3/03 4:00 AM
2/3/03 6:00 AM
2/3/03 8:05 AM

2/3/03 10:00 AM
2/3/03 12:02 PM
2/3/03 4:14 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
456 0.07 85.0 5,282,857 0 289,862 5,572,719 3,597,785 13.4
499 0.07 85.0 5,289,283 0 290,005 5,579,288 3,600,002 14.8
509 0.07 85.0 5,294,222 0 290,127 5,584,349 3,601,735 12.8
499 0.02 85.0 5,296,457 0 290,183 5,586,640 3,602,383 14.4
494 0.06 85.0 5,302,417 0 290,375 5,592,792 3,603,371 8.2
499 0.06 85.0 5,304,809 0 290,402 5,595,211 3,604,933 13.0
499 0.06 85.0 5,309,886 0 290,541 5,600,427 3,606,381 12.1
494 0.06 85.0 5,314,271 0 290,619 5,604,890 3,608,075 14.1
509 0.06 85.0 5,315,682 0 290,785 5,606,467 3,608,382 2.6
509 0.06 85.0 5,319,907 0 290,879 5,610,786 3,609,678 10.8
509 0.06 85.0 5,323,481 0 291,143 5,614,624 3,611,071 11.6
499 0.09 85.0 5,329,023 0 291,354 5,620,377 3,613,045 11.0
499 0.06 85.0 5,331,889 0 291,440 5,623,329 3,614,004 8.0
509 0.06 85.0 5,334,424 0 291,526 5,625,950 3,614,828 6.9
509 0.05 85.0 5,336,638 0 291,606 5,628,244 3,615,633 8.9
509 0.05 85.0 5,339,189 0 291,689 5,630,878 3,616,503 9.7
509 0.06 85.0 5,341,626 0 291,777 5,633,403 3,617,498 8.3
509 0.06 85.0 5,343,271 0 291,812 5,635,083 3,617,855 3.0
509 0.06 85.0 5,347,090 0 291,914 5,639,004 3,619,218 11.4
509 0.06 85.0 5,350,419 0 292,011 5,642,430 3,620,324 9.2
509 0.06 85.0 5,352,473 0 292,072 5,644,545 3,621,092 6.4
509 0.06 85.0 5,354,781 0 292,138 5,646,919 3,621,670 4.8
509 0.06 85.0 5,357,309 0 292,183 5,649,492 3,622,553 7.3
509 0.06 85.0 5,359,615 0 292,238 5,651,853 3,623,228 5.3
509 0.06 85.0 5,361,829 0 292,396 5,654,225 3,623,886 5.9
509 0.06 85.0 5,364,085 0 292,334 5,656,419 3,624,536 5.4
509 0.06 85.0 5,367,697 0 292,420 5,660,117 3,625,536 8.3
509 0.06 85.0 5,370,104 0 292,482 5,662,586 3,626,431 7.5
509 0.06 85.0 5,372,101 0 292,536 5,664,637 3,627,092 5.5
509 0.06 85.0 5,375,816 0 292,617 5,668,433 3,628,119 8.6
509 0.06 85.0 5,378,431 0 292,671 5,671,102 3,628,913 6.6
509 0.06 85.0 5,380,107 0 292,701 5,672,808 3,629,701 6.6
509 0.06 85.0 5,383,168 0 292,764 5,675,932 3,630,497 6.6
509 0.06 85.0 5,386,566 0 292,820 5,679,386 3,631,428 7.8
509 0.06 85.0 5,389,308 0 292,887 5,682,195 3,632,262 7.0
509 0.06 85.0 5,394,350 0 292,979 5,687,329 3,633,851 13.2
504 0.09 85.0 5,398,903 0 293,037 5,691,940 3,635,429 8.8
504 0.06 85.0 5,402,886 0 293,189 5,696,075 3,636,771 11.2
509 0.03 85.0 5,405,717 0 293,137 5,698,854 3,637,934 19.4
509 0.06 85.0 5,411,141 0 293,210 5,704,351 3,639,566 13.6
509 0.06 85.0 5,415,960 0 293,294 5,709,254 3,641,110 12.9
509 0.06 85.0 5,421,413 0 293,371 5,714,784 3,642,948 15.3
509 0.06 85.0 5,426,921 0 293,451 5,720,372 3,644,427 12.3
509 0.06 85.0 5,430,399 0 293,519 5,723,918 3,645,654 10.2
509 0.06 85.0 5,434,316 0 293,579 5,727,895 3,646,842 9.9
456 0.06 85.0 5,437,512 0 293,628 5,731,140 3,647,992 9.2
456 0.05 85.0 5,439,584 0 293,659 5,733,243 3,648,479 4.2
322 0.04 85.0 5,441,838 0 293,677 5,735,515 3,649,733 10.3
322 0.08 85.0 5,450,380 0 293,700 5,744,080 3,651,068 5.3
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
2/3/03 6:15 PM
2/3/03 8:40 PM
2/4/03 1:00 AM
2/4/03 3:15 AM
2/4/03 6:20 AM

2/4/03 10:00 AM
2/4/03 12:00 PM
2/4/03 2:00 PM
2/4/03 4:00 PM
2/4/03 5:50 PM
2/4/03 8:00 PM

2/4/03 10:30 PM
2/5/03 3:15 AM
2/5/03 5:30 AM
2/5/03 8:00 AM

2/5/03 10:05 AM
2/5/03 12:00 PM
2/5/03 2:00 PM
2/5/03 4:00 PM
2/5/03 9:15 PM

2/5/03 11:18 PM
2/6/03 2:10 AM
2/6/03 3:50 AM
2/6/03 6:15 AM
2/6/03 8:00 AM

2/6/03 10:00 AM
2/6/03 12:00 PM
2/6/03 2:10 PM
2/6/03 4:00 PM
2/6/03 6:00 PM
2/6/03 8:00 PM

2/6/03 10:00 PM
2/7/03 12:00 AM
2/7/03 2:00 AM
2/7/03 4:00 AM
2/7/03 6:00 AM
2/7/03 7:55 AM

2/7/03 10:00 AM
2/7/03 12:10 PM
2/7/03 2:00 PM
2/7/03 4:00 PM
2/7/03 6:00 PM
2/7/03 8:00 PM

2/7/03 10:00 PM
2/8/03 12:00 AM
2/8/03 2:00 AM
2/8/03 4:00 AM
2/8/03 6:00 AM
2/8/03 8:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
395 0.05 85.0 5,456,015 0 293,758 5,749,773 3,651,954 7.3
345 0.05 85.0 5,462,593 0 293,416 5,756,009 3,652,626 4.6
322 0.08 85.0 5,471,985 0 293,870 5,765,855 3,659,130 25.0
338 0.05 85.0 5,478,495 0 293,924 5,772,419 3,661,451 17.2
353 0.07 85.0 5,487,297 0 294,092 5,781,389 3,664,713 17.6
353 0.08 85.0 5,497,168 0 294,497 5,791,665 3,668,263 16.1
353 0.04 85.0 5,501,108 0 294,139 5,795,247 3,669,841 13.1
322 0.04 85.0 5,505,828 0 294,293 5,800,121 3,671,694 15.4
322 0.04 85.0 5,510,604 0 294,227 5,804,831 3,673,842 17.9
322 0.04 85.0 5,514,840 0 294,254 5,809,094 3,675,506 15.1
306 0.04 85.0 5,520,578 0 294,345 5,814,923 3,677,868 18.2
353 0.05 85.0 5,526,265 0 294,418 5,820,683 3,680,022 14.4
297 0.08 85.0 5,538,092 0 294,575 5,832,667 3,684,855 17.0
360 0.05 85.0 5,545,023 0 294,792 5,839,815 3,688,023 23.5
374 0.06 85.0 5,546,360 0 294,800 5,841,160 3,690,263 14.9
360 0.05 85.0 5,546,380 0 294,871 5,841,251 3,692,130 14.9
395 0.05 85.0 5,546,370 0 294,938 5,841,308 3,693,785 14.4
322 0.04 85.0 5,549,197 0 295,026 5,844,223 3,696,486 22.5
353 0.04 85.0 5,555,697 0 295,225 5,850,922 3,699,627 26.2
314 0.10 85.0 5,567,279 0 295,450 5,862,729 3,705,100 17.4
314 0.04 85.0 5,571,600 0 295,516 5,867,116 3,706,902 14.7
314 0.05 85.0 5,578,285 0 295,622 5,873,907 3,709,558 15.4
306 0.03 85.0 5,581,563 0 295,729 5,877,292 3,710,957 14.0
314 0.05 85.0 5,587,850 0 295,900 5,883,750 3,713,412 16.9
367 0.04 85.0 5,591,690 0 295,978 5,887,668 3,714,884 14.0
353 0.04 85.0 5,597,234 0 296,043 5,893,277 3,717,271 19.9
353 0.04 85.0 5,602,940 0 296,129 5,899,069 3,719,447 18.1
322 0.04 85.0 5,610,782 0 296,295 5,907,077 3,722,532 23.7
353 0.04 85.0 5,614,499 0 296,289 5,910,788 3,724,081 14.1
322 0.04 85.0 5,620,137 0 296,499 5,916,636 3,726,522 20.3
338 0.04 85.0 5,625,282 0 296,459 5,921,741 3,728,659 17.8
345 0.04 85.0 5,631,039 0 296,592 5,927,631 3,730,890 18.6
330 0.04 85.0 5,636,241 0 296,599 5,932,840 3,733,068 18.1
322 0.04 85.0 5,639,811 0 296,610 5,936,421 3,735,876 23.4
330 0.04 85.0 5,647,686 0 296,668 5,944,354 3,737,719 15.4
322 0.04 85.0 5,651,665 0 296,700 5,948,365 3,739,174 12.1
322 0.04 85.0 5,656,087 0 296,756 5,952,843 3,740,868 14.7
322 0.04 85.0 5,660,997 0 296,837 5,957,834 3,742,758 15.1
322 0.04 85.0 5,667,188 0 297,039 5,964,227 3,745,374 20.1
322 0.04 85.0 5,671,179 0 297,216 5,968,395 3,747,680 21.0
322 0.04 85.0 5,676,198 0 297,392 5,973,590 3,749,045 11.4
338 0.04 85.0 5,679,795 0 297,376 5,977,171 3,750,695 13.7
353 0.04 85.0 5,681,768 0 297,432 5,979,200 3,751,379 5.7
353 0.04 85.0 5,684,384 0 297,501 5,981,885 3,752,371 8.3
353 0.04 85.0 5,686,134 0 297,558 5,983,692 3,753,015 5.4
353 0.04 85.0 5,688,771 0 297,637 5,986,408 3,754,141 9.4
360 0.04 85.0 5,640,174 0 297,641 5,937,815 3,754,787 5.4
322 0.04 85.0 5,692,497 0 297,766 5,990,263 3,755,665 7.3
345 0.04 85.0 5,694,355 0 297,825 5,992,180 3,756,556 7.4
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Process data

Actual

Start Time
2/8/03 10:30 AM
2/8/03 12:55 PM
2/8/03 2:37 PM
2/8/03 4:13 PM
2/8/03 6:00 PM
2/8/03 8:00 PM

2/8/03 10:00 PM
2/9/03 12:00 AM
2/9/03 2:00 AM
2/9/03 4:00 AM
2/9/03 6:00 AM
2/9/03 8:00 AM

2/9/03 10:00 AM
2/9/03 12:00 PM
2/9/03 2:10 PM
2/9/03 4:00 PM
2/9/03 6:03 PM
2/9/03 8:30 PM

2/9/03 11:15 PM
2/10/03 1:41 AM
2/10/03 3:42 AM
2/10/03 6:00 AM
2/10/03 8:05 AM

2/10/03 10:05 AM
2/10/03 12:10 PM
2/10/03 2:10 PM
2/10/03 4:10 PM
2/10/03 6:00 PM
2/10/03 8:30 PM

2/10/03 10:18 PM
2/11/03 12:25 AM
2/11/03 2:20 AM
2/11/03 4:37 AM
2/11/03 6:10 AM
2/11/03 8:00 AM

2/11/03 10:00 AM
2/11/03 12:00 PM
2/11/03 2:00 PM
2/11/03 4:05 PM
2/11/03 6:00 PM
2/11/03 8:34 PM

2/11/03 10:30 PM
2/12/03 12:38 AM
2/12/03 2:20 AM
2/12/03 4:40 AM
2/12/03 8:00 AM

2/12/03 10:00 AM
2/12/03 4:00 PM
2/12/03 8:00 PM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
395 0.06 85.0 5,698,780 0 298,011 5,996,791 3,758,535 13.2
314 0.05 85.0 5,705,400 0 298,158 6,003,558 3,761,167 18.2
330 0.03 85.0 5,709,656 0 298,286 6,007,942 3,762,778 15.8
288 0.03 85.0 5,714,526 0 298,414 6,012,940 3,764,722 20.3
322 0.03 85.0 5,720,340 0 298,697 6,019,037 3,767,272 23.8
322 0.04 85.0 5,725,103 0 298,733 6,023,836 3,769,350 17.3
345 0.04 85.0 5,730,319 0 298,834 6,029,153 3,771,485 17.8
345 0.04 85.0 5,734,780 0 299,039 6,033,819 3,773,501 16.8
345 0.04 85.0 5,741,057 0 299,252 6,040,309 3,776,284 23.2

0 0.00 85.0 5,745,382 0 299,408 6,044,790 3,778,768 20.7
353 0.04 85.0 5,751,041 0 299,497 6,050,538 3,780,514 14.5
395 0.05 85.0 5,755,208 0 299,693 6,054,901 3,782,218 14.2
395 0.05 85.0 5,760,207 0 299,942 6,060,149 3,784,660 20.4
353 0.04 85.0 5,766,217 0 300,738 6,066,955 3,787,432 23.1
306 0.04 85.0 5,770,209 0 300,246 6,070,455 3,789,057 12.5
306 0.03 85.0 5,773,720 0 300,342 6,074,062 3,790,472 12.9
288 0.04 85.0 5,777,493 0 300,466 6,077,959 3,792,184 13.9
322 0.05 85.0 5,784,729 0 300,715 6,085,444 3,796,100 26.6
330 0.05 85.0 5,789,712 0 300,980 6,090,692 3,798,159 12.5
306 0.04 85.0 5,795,807 0 300,196 6,096,003 3,801,360 21.9
314 0.04 85.0 5,800,445 0 301,231 6,101,676 3,803,584 18.4
306 0.04 85.0 5,806,388 0 301,421 6,107,809 3,806,529 21.3
306 0.04 85.0 5,810,631 0 301,566 6,112,197 3,808,509 15.8
306 0.04 85.0 5,813,907 0 301,789 6,115,696 3,810,157 13.7
322 0.04 85.0 5,817,393 0 301,864 6,119,257 3,811,682 12.2
279 0.03 85.0 5,819,636 0 301,953 6,121,589 3,812,903 10.2
288 0.03 85.0 5,821,615 0 302,100 6,123,715 3,814,060 9.6
288 0.03 85.0 5,823,483 0 302,232 6,125,715 3,814,981 8.4
279 0.04 85.0 5,826,417 0 302,330 6,128,747 3,816,193 8.1
297 0.03 85.0 5,828,949 0 302,400 6,131,349 3,817,480 11.9
297 0.04 85.0 5,831,228 0 302,599 6,133,827 3,818,368 7.0
297 0.03 85.0 5,833,202 0 302,558 6,135,760 3,819,304 8.1
279 0.04 85.0 5,835,626 0 302,635 6,138,261 3,820,388 7.9
288 0.03 85.0 5,837,168 0 302,689 6,139,857 3,821,037 7.0
306 0.03 85.0 5,839,617 0 302,743 6,142,360 3,821,982 8.6
353 0.04 85.0 5,841,276 0 302,891 6,144,167 3,822,765 6.5
338 0.04 85.0 5,844,694 0 302,979 6,147,673 3,823,983 10.1
338 0.04 85.0 5,847,192 0 303,162 6,150,354 3,825,381 11.6
322 0.04 85.0 5,850,140 0 303,322 6,153,462 3,827,039 13.3
338 0.04 85.0 5,851,984 0 303,449 6,155,433 3,827,955 8.0
322 0.05 85.0 5,854,837 0 303,672 6,158,509 3,829,465 9.8
322 0.04 85.0 5,856,971 0 303,732 6,160,703 3,830,229 6.6
338 0.04 85.0 5,858,943 0 303,783 6,162,726 3,831,269 8.1
322 0.03 85.0 5,860,475 0 303,821 6,164,296 3,831,782 5.0
338 0.05 85.0 5,862,661 0 303,883 6,166,544 3,832,894 7.9
322 0.06 85.0 5,865,035 0 303,969 6,169,004 3,833,877 4.9
306 0.04 85.0 5,866,129 0 304,094 6,170,223 3,834,380 4.2
306 0.11 85.0 5,869,872 0 304,117 6,173,989 3,836,148 4.9
330 0.08 85.0 5,873,641 0 304,233 6,177,874 3,837,993 7.7
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Actual

Start Time
2/12/03 10:00 PM
2/13/03 12:00 AM
2/13/03 2:00 AM
2/13/03 4:00 AM
2/13/03 6:00 AM
2/13/03 8:05 AM

2/13/03 10:00 AM
2/13/03 12:05 PM
2/13/03 2:00 PM
2/13/03 4:00 PM
2/13/03 6:00 PM
2/13/03 8:00 PM

2/13/03 10:00 PM
2/14/03 12:00 AM
2/14/03 2:00 AM
2/14/03 4:00 AM
2/14/03 6:00 AM
2/14/03 8:10 AM

2/14/03 12:00 PM
2/14/03 2:00 PM
2/14/03 4:00 PM
2/14/03 6:10 PM
2/14/03 8:00 PM

2/14/03 10:00 PM
2/15/03 12:00 AM
2/15/03 2:00 AM
2/15/03 4:00 AM
2/15/03 6:00 AM
2/15/03 9:30 AM

2/15/03 11:30 AM
2/15/03 1:30 PM
2/15/03 3:30 PM
2/15/03 5:30 PM
2/15/03 9:20 PM

2/16/03 12:50 AM
2/16/03 2:25 AM
2/16/03 4:40 AM
2/16/03 6:40 AM
2/16/03 8:00 AM

2/16/03 10:00 AM
2/16/03 12:05 PM
2/16/03 2:00 PM
2/16/03 8:00 PM

2/16/03 10:00 PM
2/17/03 12:00 AM
2/17/03 2:00 AM
2/17/03 4:00 AM
2/17/03 6:00 AM
2/17/03 8:10 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
322 0.04 85.0 5,875,417 0 304,320 6,179,737 3,838,836 7.0
322 0.04 85.0 5,877,031 0 304,493 6,181,524 3,839,691 7.1
322 0.04 85.0 5,879,031 0 304,592 6,183,623 3,840,584 7.4
322 0.04 85.0 5,880,155 0 304,533 6,184,688 3,841,122 4.5
322 0.04 85.0 5,881,968 0 304,572 6,186,540 3,841,930 6.7
322 0.04 85.0 5,883,996 0 304,713 6,188,709 3,842,942 8.1
306 0.04 85.0 5,885,254 0 304,827 6,190,081 3,843,673 6.4
338 0.04 85.0 5,888,339 0 304,940 6,193,279 3,845,241 12.5
306 0.04 85.0 5,098,601 0 305,095 5,403,696 3,846,250 8.8
322 0.04 85.0 5,892,796 0 305,146 6,197,942 3,847,510 10.5
345 0.04 85.0 5,895,326 0 305,219 6,200,545 3,848,721 10.1
345 0.04 85.0 5,897,978 0 305,298 6,203,276 3,849,985 10.5
345 0.04 85.0 5,900,371 0 305,337 6,205,708 3,851,122 9.5
345 0.04 85.0 5,901,979 0 305,388 6,207,367 3,851,897 6.5
330 0.04 85.0 5,905,626 0 305,551 6,211,177 3,853,561 13.9
330 0.04 85.0 5,907,079 0 305,563 6,212,642 3,854,197 5.3
322 0.04 85.0 5,908,235 0 305,570 6,213,805 3,854,664 3.9
306 0.04 85.0 5,911,573 0 305,797 6,217,370 3,856,245 12.2
322 0.07 85.0 5,916,318 0 305,997 6,222,315 3,858,642 10.4
279 0.03 85.0 5,918,486 0 305,968 6,224,454 3,859,722 9.0
279 0.03 85.0 5,921,558 0 306,188 6,227,746 3,861,503 14.8
367 0.05 85.0 5,925,389 0 306,372 6,231,761 3,863,522 15.5
322 0.04 85.0 5,929,019 0 306,473 6,235,492 3,865,363 16.7
288 0.03 85.0 5,932,215 0 306,683 6,238,898 3,866,917 13.0
306 0.04 85.0 5,935,782 0 306,782 6,242,564 3,868,573 13.8
297 0.04 85.0 5,939,431 0 306,809 6,246,240 3,869,778 10.0
297 0.04 85.0 5,940,952 0 306,855 6,247,807 3,871,217 12.0
288 0.03 85.0 5,944,901 0 307,000 6,251,901 3,873,233 16.8
395 0.08 85.0 5,950,746 0 307,248 6,257,994 3,876,325 14.7
456 0.05 85.0 5,953,392 0 307,354 6,260,746 3,877,634 10.9
456 0.05 85.0 5,956,934 0 307,482 6,264,416 3,879,425 14.9
456 0.05 85.0 5,959,782 0 307,532 6,267,314 3,881,056 13.6
395 0.05 85.0 5,962,925 0 307,659 6,270,584 3,882,764 14.2
260 0.06 85.0 5,969,186 0 307,829 6,277,015 3,886,155 14.7
260 5,974,579 0 307,975 6,282,554 3,888,877 13.0
270 5,976,769 0 308,035 6,284,804 3,890,041 12.3
270 5,980,792 0 308,133 6,288,925 3,892,189 15.9
270 5,984,423 0 308,228 6,292,651 3,894,338 17.9
306 5,986,426 0 308,287 6,294,713 3,895,485 14.3
279 5,989,284 0 308,374 6,297,658 3,897,117 13.6
270 5,992,487 0 308,474 6,300,961 3,898,967 14.8
250 5,996,740 0 308,692 6,305,432 3,901,201 19.4
279 6,008,980 0 308,949 6,317,929 3,907,857 18.5
279 6,014,838 0 309,096 6,323,934 3,911,336 29.0
297 6,016,914 0 309,141 6,326,055 3,912,307 8.1
306 6,023,286 0 309,258 6,332,544 3,916,051 31.2
314 6,026,555 0 309,342 6,335,897 3,917,869 15.2
297 6,028,653 0 309,393 6,338,046 3,918,982 9.3
338 6,032,920 0 309,539 6,342,459 3,920,785 13.9
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Actual

Start Time
2/17/03 10:08 AM
2/17/03 12:10 PM
2/17/03 2:05 PM
2/17/03 4:00 PM
2/17/03 5:50 PM
2/17/03 8:00 PM

2/17/03 10:00 PM
2/18/03 12:00 AM
2/18/03 2:00 AM
2/18/03 4:00 AM
2/18/03 6:00 AM
2/18/03 8:15 AM

2/18/03 12:00 PM
2/18/03 4:00 PM
2/18/03 8:00 PM

2/18/03 10:00 PM
2/19/03 12:00 AM
2/19/03 2:00 AM
2/19/03 4:00 AM
2/19/03 6:00 AM
2/19/03 8:00 AM

2/19/03 12:00 PM
2/19/03 4:00 PM
2/19/03 8:00 PM

2/19/03 10:00 PM
2/20/03 12:00 AM
2/20/03 2:00 AM
2/20/03 4:00 AM
2/20/03 6:00 AM
2/20/03 8:00 PM

2/20/03 10:00 PM
2/21/03 12:00 AM
2/21/03 2:00 AM
2/21/03 4:00 AM
2/21/03 6:00 AM
2/21/03 8:00 PM

2/21/03 10:00 PM
2/22/03 12:00 AM
2/22/03 2:00 AM
2/22/03 4:00 AM
2/22/03 6:00 AM
2/22/03 8:00 AM

2/22/03 10:10 AM
2/22/03 12:00 PM
2/22/03 2:30 PM
2/22/03 4:05 PM
2/22/03 8:00 PM

2/22/03 10:00 PM
2/23/03 12:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
279 6,035,974 0 309,799 6,345,773 3,922,480 14.4
288 3,069,198 0 309,812 3,379,010 3,924,245 14.5
279 6,041,285 0 309,868 6,351,153 3,925,417 10.2
279 6,043,578 0 310,009 6,353,587 3,926,838 12.4
288 6,045,768 0 310,132 6,355,900 3,928,108 11.5
297 6,048,617 0 310,228 6,358,845 3,929,551 11.1
297 6,050,907 0 310,375 6,361,282 3,930,654 9.2
297 6,053,570 0 310,380 6,363,950 3,931,998 11.2
288 6,054,787 0 310,416 6,365,203 3,932,447 3.7
297 6,056,807 0 310,484 6,367,291 3,933,657 10.1
314 6,057,900 0 310,521 6,368,421 3,934,125 3.9
279 6,060,126 0 310,605 6,370,731 3,935,251 8.3
288 6,061,884 0 310,712 6,372,596 3,936,148 4.0
288 6,063,327 0 310,878 6,374,205 3,937,099 4.0
345 6,065,213 0 310,974 6,376,187 3,937,923 3.4
345 6,065,932 0 311,014 6,376,946 3,938,261 2.8
345 6,066,638 0 311,062 6,377,700 3,938,617 3.0
345 6,067,370 0 311,100 6,378,470 3,938,897 2.3
345 6,067,769 0 311,162 6,378,931 3,938,937 0.3
345 6,068,106 0 311,162 6,379,268 3,939,206 2.2
322 6,068,284 0 311,301 6,379,585 3,939,810 5.0
322 6,068,286 0 311,842 6,380,128 3,940,292 2.0
367 6,068,285 0 312,264 6,380,549 3,941,952 6.9
338 6,068,286 0 312,923 6,381,209 3,943,230 5.3
330 6,068,286 0 313,005 6,381,291 3,943,460 1.9
322 6,068,286 0 313,013 6,381,299 3,943,734 2.3
322 6,068,286 0 313,137 6,381,423 3,944,015 2.3
314 6,068,286 0 313,206 6,381,492 3,944,218 1.7
322 6,068,286 0 313,246 6,381,532 3,944,352 1.1
401 6,081,436 0 315,161 6,396,597 3,952,603 9.8
432 6,083,108 0 315,327 6,398,435 3,953,641 8.7
426 6,083,444 0 315,459 6,398,903 3,954,617 8.1
456 6,083,444 0 315,606 6,399,050 3,955,517 7.5
456 6,083,444 0 315,737 6,399,181 3,956,318 6.7
461 6,083,444 0 315,854 6,399,298 3,957,198 7.3
494 6,087,294 0 318,530 6,405,824 3,967,534 12.3
509 6,091,233 0 318,733 6,409,966 3,969,907 19.8
509 6,095,590 0 318,937 6,414,527 3,972,308 20.0
509 6,099,681 0 319,142 6,418,823 3,974,980 22.3
322 6,103,851 0 319,351 6,423,202 3,977,390 20.1
322 6,104,857 0 319,555 6,424,412 3,978,082 5.8
519 6,105,863 0 319,811 6,425,674 3,978,794 5.9
426 6,112,522 0 320,066 6,432,588 3,982,984 32.2
395 6,114,758 0 320,269 6,435,027 3,984,381 12.7
360 6,117,828 0 320,483 6,438,311 3,986,097 11.4
360 6,120,430 0 320,639 6,441,069 3,987,910 19.1
367 6,133,865 0 322,368 6,456,233 3,998,492 45.0
401 6,137,621 0 322,521 6,460,142 4,001,821 27.7
401 6,140,008 0 322,797 6,462,805 4,003,189 11.4
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Actual

Start Time
2/23/03 2:00 AM
2/23/03 4:00 AM
2/23/03 6:00 AM

2/23/03 10:05 AM
2/23/03 8:00 PM

2/23/03 10:00 PM
2/24/03 12:00 AM
2/24/03 2:00 AM
2/24/03 4:00 AM
2/24/03 6:00 AM
2/24/03 8:00 AM
2/24/03 2:10 PM
2/24/03 5:00 PM
2/24/03 8:00 PM

2/24/03 10:00 PM
2/25/03 12:00 AM
2/25/03 2:00 AM
2/25/03 4:00 AM
2/25/03 6:00 AM
2/25/03 8:20 AM

2/25/03 10:00 AM
2/25/03 11:55 AM

2/25/03 8:00 PM
2/25/03 10:00 PM
2/26/03 12:00 AM
2/26/03 2:00 AM
2/26/03 4:00 AM
2/26/03 6:00 AM

Calculated quantities, vapor Calculated quantities, water

scfm million scf million scf gallons, F4 gallons, F5 gallons, F6 F4+F5+F6 F8 gpm

V-3 flow Incremental Total vapor Pumped from field Entrained Condensate Total water out Total water out Liquid extraction rate 
414 6,141,403 0 322,899 6,464,302 4,004,362 9.8
426 6,143,707 0 323,013 6,466,720 4,005,322 8.0
426 6,144,800 0 323,102 6,467,902 4,005,906 4.9
322 6,153,694 0 324,072 6,477,766 4,012,128 25.4
450 6,169,087 0 326,759 6,495,846 4,021,600 15.9
432 6,170,591 0 326,998 6,497,589 4,022,420 6.8
432 6,174,135 0 327,106 6,501,241 4,024,443 16.9
401 6,177,070 0 327,303 6,504,373 4,026,115 13.9
395 6,179,743 0 327,660 6,507,403 4,028,137 16.9
395 6,182,231 0 327,793 6,510,024 4,029,034 7.5
353 6,185,453 0 327,980 6,513,433 4,031,182 17.9
288 6,204,950 0 329,260 6,534,210 4,044,286 35.4
338 6,210,208 0 329,729 6,539,937 4,047,278 17.6
345 6,217,522 0 330,212 6,547,734 4,051,339 22.6
330 6,220,273 0 330,373 6,550,646 4,052,991 13.8
360 6,222,609 0 330,514 6,553,123 4,054,293 10.8
345 6,227,373 0 330,775 6,558,148 4,056,936 22.0
360 3,297,741 0 330,916 3,628,657 4,057,329 3.3
360 6,232,887 0 331,097 6,563,984 4,059,946 21.8
322 6,236,628 0 331,378 6,568,006 4,061,973 14.5
306 6,238,368 0 331,543 6,569,911 4,063,193 12.2
306 6,241,243 0 331,836 6,573,079 4,064,915 15.0
306 6,253,886 0 332,698 6,586,584 4,071,757 14.1
322 6,255,373 0 333,127 6,588,500 4,072,733 8.1
322 6,255,587 0 333,177 6,588,764 4,072,858 1.0
322 6,255,757 0 333,740 6,589,497 4,072,859 0.0
322 6,255,801 0 333,971 6,589,772 4,073,176 2.6
322 6,255,881 0 334,263 6,590,144 4,073,415 2.0
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Sheet 4. Steam system data Recorded data Calculated quantities Summary data for water and energy balance

Actual gallons gallons lbs/hr

Operator
Sheet 
number Start Time Water in

ETDSP 
meter

Total water 
use

Average steam 
production

Water used 
for steam 
generation

Liquid 
extraction 
total (gal)

Water injected 
at electrodes

Net 
extraction

Liquid rate 
(gpm) KO-1 temp

JSE 1 10/2/2002 19:15 10/2 0 0 0 0 0.0 85

JSE 2 #N/A #N/A 0 0 0 0 0.0 #N/A

Night 3 10/4/2002 0:10 10/4 0 31,015 2,160 28,855 17.9 79

JSE 4 10/4/2002 12:10 10/4 0 41,347 4,360 36,987 11.7 90

Night 5 10/5/2002 0:10 10/5 0 48,564 6,560 42,004 12.4 70

JSE 6 10/5/2002 12:10 10/5 0 61,077 8,760 52,317 12.5 88

Night 7 10/6/2002 0:10 10/6 0 68,672 10,960 57,712 14.2 80

JSE 8 10/6/2002 12:10 10/6 0 73,882 13,160 60,722 9.4 98

Night 9 10/7/2002 0:10 10/7 0 85,252 15,360 69,892 13.1 80

JSE 10 10/7/2002 12:10 10/7 0 89,195 17,560 71,635 10.1 84

Night 11 10/8/2002 0:10 10/8 0 101,942 19,760 82,182 15.7 80

JSE 12 10/8/2002 12:10 10/8 0 108,228 21,960 86,268 7.8 91

DA-EF 13 10/9/2002 0:10 10/9 0 118,311 24,160 94,151 11.8 80

JSE 14 10/9/2002 12:10 10/9 0 130,510 26,360 104,150 14.0 89

DA-EF 15 10/10/2002 0:10 10/10 0 136,632 28,560 108,072 15.1 82

JSE 16 10/10/2002 12:10 10/10 0 #N/A 30,760 #N/A #N/A #N/A

10/11/2002 0:10 10/11 0 #N/A 32,960 #N/A #N/A #N/A

10/11/2002 12:10 10/11 0 #N/A 35,160 #N/A #N/A #N/A

Night 17 10/12/2002 0:10 10/12 0 175,000 37,360 137,640 13.8 80

Day 18 10/12/2002 12:10 10/12 0 #N/A 39,520 #N/A #N/A #N/A

M-S 19 10/13/2002 0:10 10/13 0 195,518 44,220 151,298 11.0 #N/A

EF 20 10/13/2002 12:10 10/13 0 202,610 48,920 153,690 15.8 86

SO 21 10/14/2002 0:10 10/14 0 211,087 53,620 157,467 15.7 58

10/14/2002 12:10 10/14 0 #N/A 58,320 #N/A #N/A #N/A

SO-T 22 10/15/2002 0:10 10/15 0 228,428 63,020 165,408 13.8 78

10/15/2002 12:10 10/15 0 #N/A 67,720 #N/A #N/A #N/A

DA-EF 23 10/16/2002 0:10 10/16 0 243,212 72,420 170,792 8.1 75

DC 24 10/16/2002 12:10 10/16 0 #N/A 77,120 #N/A #N/A #N/A

DA-EF 25 10/17/2002 0:10 10/17 0 258,864 82,880 175,984 14.8 70

10/17/2002 12:10 10/17 0 #N/A 88,640 #N/A #N/A #N/A

DA-EF 26 10/18/2002 0:10 10/18 0 271,513 94,400 177,113 9.6 72

JSE 27 10/18/2002 12:10 10/18 0 283,908 100,160 183,748 11.0 84

JSE 28 10/19/2002 0:10 10/19 0 286,222 105,920 180,302 11.3 64

10/19/2002 12:10 10/19 0 #N/A 111,680 #N/A #N/A #N/A

SO-BC 29 10/20/2002 0:10 10/20 0 #N/A 117,440 #N/A #N/A 63

JSE 30 10/20/2002 12:10 10/20 0 317,018 123,200 193,818 11.1 86

SO-BC 31 10/21/2002 0:10 10/21 0 317,018 128,960 188,058 0.0 80

10/21/2002 12:10 10/21 0 #N/A 134,720 #N/A #N/A #N/A

SO-BC 32 10/22/2002 0:10 10/22 0 335,767 140,480 195,287 13.7 78

JSE 33 10/22/2002 12:10 10/22 0 #N/A 146,240 #N/A #N/A #N/A

DA-EF 34 10/23/2002 0:10 10/23 0 360,942 152,000 208,942 16.1 78

10/23/2002 12:10 10/23 0 #N/A 157,760 #N/A #N/A #N/A

DA-EF 35 10/23/2002 18:30 10/24 751 0 0 372,722 163,520 209,202 7.5 80

JES 36 10/24/2002 8:45 10/24 7,876 7125 3,708 7,125 389,094 169,280 212,689 18.4 #N/A

DA-EF 37 10/24/2002 14:00 10/25 NA NA #N/A 393,995 175,040 #N/A 10.2 80

10/25/2002 8:50 10/25 16,000 15249 2,818 15,249 #N/A 180,800 #N/A 0.0 #N/A

EF 38 10/26/2002 14:00 10/25 27995 27,244 3,424 27,244 414,433 186,560 200,629 13.9 80

10/26 #N/A #N/A 192,320 #N/A #N/A #N/A

SO-BC 39 10/26 #N/A 432,580 198,080 #N/A 14.8 82

DC-DA 40 10/27/2002 13:30 10/27 36021 35,270 2,844 35,270 443,582 203,840 204,472 12.9 97

10/27 #N/A #N/A 209,600 #N/A #N/A #N/A

10/28 #N/A #N/A 215,360 #N/A #N/A #N/A

SO-BC 41 10/28/2002 23:00 10/28 47651 46,900 2,890 46,900 469,593 221,120 201,573 17.5 86

10/29/2002 14:00 10/29 54256 53,505 3,666 53,505 #N/A 226,880 #N/A #N/A #N/A

DA-EF 42 10/29/2002 22:00 10/29 57482 56,731 3,357 56,731 485,163 232,640 195,792 7.9 85

10/30 #N/A #N/A 238,400 #N/A #N/A #N/A

DA=EF 43 10/31/2002 3:00 10/30 68051 67,300 3,034 67,300 512,139 244,160 200,679 16.1 84

AAJ 10/31 #N/A #N/A 249,920 #N/A #N/A #N/A

11/1/2002 2:15 10/31 77,895 77,144 3,525 77,144 #N/A 255,680 #N/A #N/A #N/A

DA-EF 44 11/1 #N/A 542,755 261,440 #N/A 21.9 90

DA-EF 45 11/2/2002 0:00 11/1 #N/A 568,843 267,200 #N/A 22.0 92

Page 1 of 18



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Steam system data

Sheet 4. Steam system data Recorded data Calculated quantities Summary data for water and energy balance

Actual gallons gallons lbs/hr

Operator
Sheet 
number Start Time Water in

ETDSP 
meter

Total water 
use

Average steam 
production

Water used 
for steam 
generation

Liquid 
extraction 
total (gal)

Water injected 
at electrodes

Net 
extraction

Liquid rate 
(gpm) KO-1 temp

EF 46 11/2/2002 9:00 11/2 #N/A #N/A 272,960 #N/A #N/A #N/A

11/2 #N/A #N/A 278,720 #N/A #N/A #N/A

EF 46 11/3/2002 2:50 11/3 96,370 95,619 3,166 95,619 598,644 284,480 218,545 17.6 96

11/3 #N/A #N/A 290,240 #N/A #N/A #N/A

SO-BC 47 11/4/2002 0:00 11/4 1,082 #N/A 630,515 296,000 #N/A 15.7 100

11/4 #N/A #N/A 301,760 #N/A #N/A #N/A

SO-BC 48 11/5/2002 0:00 11/5 117,298 116,547 3,858 116,547 646,723 307,520 222,656 22.5 100

11/5/2002 23:30 11/5 123,636 122,885 2,246 122,885 #N/A 313,280 #N/A #N/A #N/A

SO-BC 49 11/6/2002 2:00 11/6 #N/A 676,283 319,040 #N/A 20.5 120

AAJ 11/7 #N/A #N/A 324,800 #N/A #N/A #N/A

AAJ 11/7 #N/A #N/A 330,560 #N/A #N/A #N/A

11/7/2002 23:00 11/8 130,954 130,203 130,203 #N/A 336,320 238,757 #N/A #N/A

DA-EF 50 11/8 #N/A 705,280 342,080 #N/A 4.7 114

11/9 #N/A #N/A 347,840 #N/A #N/A #N/A

DA-EF 51 11/9/2002 1:00 11/9 141,077 140,326 140,326 735,661 353,600 241,735 21.9 138

11/9/2002 14:30 11/10 146,748 #N/A #N/A 359,360 #N/A #N/A #N/A

DA-EF 52 11/10/2002 1:45 11/10 152,476 151,725 3,835 151,725 772,668 365,120 255,823 26.5 140

DA-EF 53 11/10/2002 17:45 11/11 161,401 160,650 #N/A #N/A 372,320 #N/A #N/A 140

GH NA 11/10/2002 23:00 11/11 164,742 163,991 #N/A #N/A 379,520 #N/A #N/A #N/A

11/11/2002 9:35 11/12 171,406 170,655 4,951 170,655 #N/A 386,720 #N/A #N/A #N/A

SO-BC 54 11/12/2002 1:00 11/12 181,624 180,873 180,873 856,592 393,920 281,799 30.6 138

EF-MM 55 11/12/2002 15:00 11/13 190,040 189,289 5,005 189,289 881,301 401,120 290,892 26.6 #N/A

11/13 -751 #N/A #N/A 408,320 #N/A #N/A 150

11/14 -751 #N/A #N/A 415,520 #N/A #N/A #N/A

SO-BC 56 11/13/2002 5:30 11/14 205,927 205,176 9,122 205,176 920,818 422,720 292,922 24.9 155

11/15 -751 #N/A 954,646 429,920 #N/A 28.5 #N/A

SO-BC 57 11/15/2002 0:00 11/15 220,492 219,741 2,853 219,741 975,310 437,120 318,449 33.0 155

DA-EF 58 11/15/2002 17:45 11/16 228,764 228,013 228,013 1,010,503 447,770 #N/A 22.3 160

11/16/2002 8:05 11/16 236,000 235,249 4,025 235,249 #N/A 456,370 #N/A #N/A #N/A

gh 11/16/2002 12:40 11/17 238,030 237,279 3,688 237,279 #N/A 459,120 #N/A 15.4 145

11/17/2002 8:50 11/17 241,572 240,821 1,462 240,821 1,041,203 471,220 329,162 13.3 150

11/17/2002 17:00 11/18 243,143 242,392 1,602 242,392 1,046,241 476,120 327,729 #N/A #N/A

DA-EF 59 11/18/2002 6:40 11/18 245,670 244,919 1,539 244,919 1,054,302 484,320 325,063 6.2 134

DA-EF 60 11/19/2002 2:00 11/19 249,594 248,843 1,690 248,843 1,063,426 495,920 318,663 15.6 142

11/19/2002 9:20 11/19 250,649 249,898 1,198 249,898 1,075,660 500,320 325,442 31.0 150

DA-EF 61 11/20/2002 5:00 11/20 254,551 253,800 1,652 253,800 1,080,742 500,320 326,622 #N/A 132

11/20 -751 #N/A #N/A 500,320 #N/A #N/A #N/A

SO-BC 62 11/20/2002 22:30 11/21 259,374 258,623 2,295 258,623 1,113,871 500,320 354,928 12.5 136

-751 #N/A #N/A 500,320 #N/A #N/A #N/A

SO-BC 63 11/22/2002 2:00 11/22 264,198 263,447 1,461 263,447 1,126,501 500,320 362,734 15.2 145

11/22 -751 #N/A #N/A 500,320 #N/A 18.3 #N/A

SO-BC 64 11/23/2002 1:00 11/23 268,110 267,359 1,416 267,359 1,149,588 502,045 380,184 12.5 140

11/23/2002 18:50 11/23 273,255 64,799 272,504 2,402 272,504 1,168,245 508,465 387,276 17.4 144

SO-BC 65 11/24/2002 0:00 11/24 274,804 66,604 274,053 2,496 274,053 1,176,098 510,270 391,775 25.3 145

11/24/2002 6:20 11/24 277,110 68,409 276,359 3,032 276,359 1,186,000 512,075 397,566 26.1 144

11/24/2002 13:20 11/24 279,583 70,523 278,832 2,941 278,832 1,190,454 514,189 397,433 10.6 164

11/24/2002 17:10 11/24 281,069 71,798 280,318 3,228 280,318 1,194,432 515,464 398,650 17.3 165

11/24/2002 21:10 11/24 282,616 73,010 281,865 3,221 281,865 1,199,682 516,676 401,141 21.9 168

11/24/2002 23:12 11/24 283,403 73,663 282,652 3,221 282,652 1,202,030 517,329 402,049 19.2 166

DA-EF 66 11/25/2002 1:45 11/25 284,389 74,528 283,638 3,221 283,638 1,205,291 518,194 403,459 21.3 166

11/25/2002 3:42 11/25 285,143 75,152 284,392 3,221 284,392 1,207,453 518,818 404,243 18.5 170

11/25/2002 5:40 11/25 285,904 75,862 285,153 3,221 285,153 1,210,038 519,528 405,357 21.9 170

11/25/2002 7:00 11/25 286,420 76,322 285,669 3,221 285,669 1,211,871 519,988 406,214 22.9 163

11/25/2002 9:40 11/25 287,442 77,258 286,691 3,191 286,691 1,215,489 520,924 407,874 22.6 168

11/25/2002 11:55 11/25 288,268 78,017 287,517 3,057 287,517 1,218,923 521,683 409,723 25.4 172

11/25/2002 19:30 11/25 291,211 80,766 290,460 3,231 290,460 1,232,000 524,432 417,108 28.7 172

11/25/2002 21:25 11/25 291,870 81,260 291,119 2,863 291,119 1,234,260 524,926 418,215 19.7 172

11/25/2002 23:38 11/25 292,473 82,192 291,722 2,265 291,722 1,236,546 525,858 418,966 17.2 172

11/26/2002 1:27 11/26 293,300 82,680 292,549 3,790 292,549 1,240,161 526,346 421,266 33.2 177

DA-EF 67 11/26/2002 3:50 11/26 294,596 83,796 293,845 4,527 293,845 1,244,547 527,462 423,240 30.7 170

11/26/2002 6:15 11/26 295,190 84,486 294,439 2,046 294,439 1,247,555 528,152 424,964 20.7 172
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11/26/2002 7:40 11/26 295,426 84,890 294,675 1,387 294,675 1,249,895 528,556 426,664 27.5 172

11/26/2002 9:50 11/26 295,977 85,510 295,226 2,117 295,226 1,253,678 529,176 429,276 29.1 172

11/26/2002 11:52 11/26 296,510 86,293 295,759 2,183 295,759 1,255,828 529,959 430,110 17.6 169

11/26/2002 13:30 11/26 296,885 86,790 296,134 1,912 296,134 1,257,610 530,456 431,020 18.2 165

11/26/2002 15:05 11/26 297,340 87,316 296,589 2,393 296,589 1,259,630 530,982 432,059 21.3 169

11/26/2002 17:20 11/26 297,924 88,102 297,173 2,161 297,173 1,262,620 531,768 433,679 22.1 163

11/26/2002 18:25 11/26 298,214 88,503 297,463 2,229 297,463 1,264,322 532,169 434,690 26.2 170

11/26/2002 20:10 11/26 298,426 89,041 297,675 1,009 297,675 1,266,796 532,707 436,414 23.6 164

11/26/2002 22:25 11/26 298,665 89,822 297,914 884 297,914 1,269,733 533,488 438,331 21.8 162

11/27/2002 0:25 11/27 298,912 90,572 298,161 1,028 298,161 1,272,409 534,238 440,010 22.3 162

11/27/2002 2:30 11/27 299,164 91,307 298,413 1,007 298,413 1,274,962 534,973 441,576 20.4 161

DA-EF 68 11/27/2002 4:40 11/27 299,461 92,193 298,710 1,141 298,710 1,277,732 535,859 443,163 21.3 162

11/27/2002 6:40 11/27 299,622 92,675 298,871 670 298,871 1,279,618 536,341 444,406 15.7 160

11/27/2002 8:00 11/27 299,790 93,123 299,039 1,049 299,039 1,281,390 536,789 445,562 22.2 160

11/27/2002 9:00 11/27 299,900 93,458 299,149 916 299,149 1,282,705 537,124 446,432 21.9 160

11/27/2002 11:10 11/27 300,118 94,223 299,367 838 299,367 1,285,855 537,889 448,599 24.2 158

11/27/2002 12:40 11/27 300,265 94,735 299,514 816 299,514 1,287,973 538,401 450,058 23.5 157

11/27/2002 14:30 11/27 300,573 95,352 299,822 1,399 299,822 1,290,652 539,018 451,812 24.4 160

11/27/2002 16:25 11/27 300,963 95,654 300,212 1,694 300,212 1,293,638 539,320 454,106 26.0 169

11/27/2002 17:45 11/27 301,242 95,655 300,491 1,742 300,491 1,295,722 539,321 455,910 26.1 169

11/27/2002 20:00 11/27 301,773 95,655 301,022 1,965 301,022 1,299,832 539,321 459,489 30.4 172

11/27/2002 21:50 11/27 301,999 95,655 301,248 1,026 301,248 1,301,830 539,321 461,261 18.2 171

11/27/2002 23:59 11/27 302,388 95,655 301,637 1,506 301,637 1,305,437 539,321 464,479 28.0 170

DA-EF 69 11/28/2002 2:25 11/28 302,862 95,655 302,111 1,622 302,111 1,308,423 539,321 466,991 20.5 168

11/28/2002 4:50 11/28 303,232 95,655 302,481 1,275 302,481 1,311,097 539,321 469,295 18.4 166

11/28/2002 6:20 11/28 303,455 95,655 302,704 1,238 302,704 1,312,774 539,321 470,749 18.6 166

11/28/2002 9:35 11/28 304,119 95,655 303,368 1,701 303,368 1,317,077 539,321 474,388 22.1 167

11/28/2002 11:15 11/28 304,334 95,655 303,583 1,074 303,583 1,319,388 539,321 476,484 23.1 165

11/28/2002 12:25 11/28 304,525 95,655 303,774 1,363 303,774 1,321,365 539,321 478,270 28.2 165

11/28/2002 17:30 11/28 305,257 95,655 304,506 1,199 304,506 1,327,800 539,321 483,973 21.1 156

11/28/2002 20:20 11/28 305,714 95,655 304,963 1,343 304,963 1,331,572 539,321 487,288 22.2 160

11/28/2002 21:50 11/28 305,969 95,655 305,218 1,415 305,218 1,333,488 539,321 488,949 21.3 160

11/29/2002 0:20 11/29 306,385 95,655 305,634 1,385 305,634 1,336,233 539,321 491,278 18.3 160

DA-EF 70 11/29/2002 1:40 11/29 306,591 95,655 305,840 1,286 305,840 1,337,343 539,321 492,182 13.9 152

11/29/2002 4:00 11/29 306,919 95,655 306,168 1,170 306,168 1,339,396 539,321 493,907 14.7 150

DA-EF 71 11/29/2002 5:50 11/29 307,149 95,655 306,398 1,045 306,398 1,340,539 539,321 494,820 10.4 150

11/29/2002 8:20 11/29 307,503 95,655 306,752 1,179 306,752 1,342,310 539,321 496,237 11.8 149

11/29/2002 10:40 11/29 307,914 95,655 307,163 1,467 307,163 1,344,673 539,321 498,189 16.9 153

11/29/2002 12:15 11/29 308,224 95,655 307,473 1,630 307,473 1,346,517 539,321 499,723 19.4 153

11/29/2002 14:00 11/29 308,530 95,655 307,779 1,456 307,779 1,348,234 539,321 501,134 16.4 153

11/29/2002 16:40 11/29 308,850 95,655 308,099 999 308,850 1,350,488 539,321 502,317 14.1 155

11/29/2002 17:50 11/29 309,044 95,655 308,293 1,384 308,293 1,351,168 539,321 503,554 9.7 155

11/29/2002 20:30 11/29 309,400 95,655 308,649 1,112 308,649 1,353,309 539,321 505,339 13.4 150

11/29/2002 22:00 11/29 309,589 95,655 308,838 1,049 308,838 1,354,498 539,321 506,339 13.2 150

11/30/2002 0:00 11/30 309,844 95,655 309,093 1,062 309,093 1,356,039 539,321 507,625 12.8 150

11/30/2002 2:20 11/30 310,125 95,655 309,374 1,003 309,374 1,357,833 539,321 509,138 12.8 150

11/30/2002 4:00 11/30 310,297 95,655 309,546 859 309,546 1,358,740 539,321 509,873 9.1 150

SO-BC 72 11/30/2002 6:00 11/30 310,543 95,655 309,792 1,024 309,792 1,360,267 539,321 511,154 12.7 150

11/30/2002 7:40 11/30 310,713 95,655 309,962 849 309,962 1,361,381 539,321 512,098 11.1 149

11/30/2002 9:20 11/30 310,922 95,655 310,171 1,044 310,922 1,362,560 539,321 512,317 11.8 146

11/30/2002 11:30 11/30 311,330 95,655 310,579 1,568 311,330 1,364,690 539,321 514,039 16.4 151

11/30/2002 13:10 11/30 311,640 95,655 310,889 1,549 311,640 1,366,290 539,321 515,329 16.0 150

11/30/2002 15:20 11/30 312,072 95,655 311,321 1,660 312,072 1,368,228 539,321 516,835 14.9 152

11/30/2002 17:15 11/30 312,390 95,655 311,639 1,381 311,639 1,369,817 539,321 518,857 13.8 150

11/30/2002 20:05 11/30 312,781 95,655 312,030 1,149 312,030 1,372,315 539,321 520,964 14.7 150

11/30/2002 22:00 11/30 313,050 95,655 312,299 1,169 312,299 1,373,949 539,321 522,329 14.2 150

11/30/2002 23:57 11/30 313,335 95,655 312,584 1,217 312,584 1,375,462 539,321 523,557 12.9 150

12/1/2002 2:20 12/1 313,727 95,655 312,976 1,369 312,976 1,377,681 539,321 525,384 15.5 150

12/1/2002 3:55 12/1 313,916 95,655 313,165 994 313,165 1,379,099 539,321 526,613 14.9 150

12/1/2002 6:00 12/1 314,201 95,655 313,450 1,139 313,450 1,381,354 539,321 528,583 18.0 150

12/1/2002 9:00 12/1 314,657 95,655 313,906 1,266 313,906 1,384,556 539,321 531,329 17.8 152
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12/1/2002 10:45 12/1 315,218 95,655 314,467 2,669 314,467 1,386,201 539,321 532,413 15.7 147

12/1/2002 13:25 12/1 316,149 95,655 315,398 2,907 315,398 1,388,813 539,321 534,094 16.3 156

SO-BC 73 12/1/2002 16:25 12/1 317,512 95,655 316,761 3,783 316,761 1,393,928 539,321 537,846 28.4 158

12/1/2002 20:00 12/1 318,645 97,552 317,894 2,633 317,894 1,397,582 541,218 538,470 17.0 156

12/1/2002 21:12 12/1 319,108 98,075 318,357 3,212 318,357 1,399,836 541,741 539,738 31.3 156

12/1/2002 22:58 12/1 319,896 98,670 319,145 3,714 319,145 1,402,717 542,336 541,236 27.2 156

12/2/2002 1:50 12/2 320,861 99,763 320,110 2,803 320,110 1,407,334 543,429 543,795 26.8 156

DA-EF 74 12/2/2002 3:50 12/2 321,713 100,576 320,962 3,547 320,962 1,410,721 544,242 545,517 28.2 156

12/2/2002 5:52 12/2 322,355 101,266 321,604 2,629 321,604 1,413,803 544,932 547,267 25.3 157

12/2/2002 8:15 12/2 323,164 102,228 322,413 2,826 322,413 1,417,501 545,894 549,194 25.9 159

12/2/2002 10:45 12/2 324,193 103,255 323,442 3,427 323,442 1,421,752 546,921 551,389 28.3 159

12/2/2002 16:00 12/2 325,936 105,232 325,185 2,764 325,185 1,430,447 548,898 556,364 27.6 162

12/2/2002 18:00 12/2 326,493 106,320 325,742 2,319 325,742 1,434,246 549,986 558,518 31.7 162

12/2/2002 20:10 12/2 326,854 106,603 326,103 1,387 326,103 1,437,928 550,269 561,556 28.3 161

12/2/2002 22:00 12/2 327,217 107,447 326,466 1,649 326,466 1,441,129 551,113 563,550 29.1 161

12/3/2002 0:00 12/3 327,868 108,204 327,117 2,710 327,117 1,445,312 551,870 566,325 34.9 162

12/3/2002 2:30 12/3 328,700 109,120 327,949 2,771 327,949 1,448,712 552,786 567,977 22.7 161

12/3/2002 4:19 12/3 329,528 109,734 328,777 3,795 328,777 1,452,112 553,400 569,935 31.2 160

12/3/2002 6:00 12/3 329,859 110,283 329,108 1,637 329,108 1,455,919 553,949 572,862 37.7 162

12/3/2002 7:15 12/3 330,282 110,892 329,531 2,818 329,531 1,458,790 554,558 574,701 38.3 163

12/3/2002 9:45 12/3 331,202 111,815 330,451 3,064 330,451 1,464,295 555,481 578,363 36.7 162

12/3/2002 12:20 12/3 331,971 112,728 331,220 2,478 331,220 1,468,664 556,394 581,050 28.2 162

12/3/2002 14:55 12/3 332,743 113,709 331,992 2,488 331,992 1,473,454 557,375 584,087 30.9 162

12/3/2002 17:03 12/3 333,429 114,466 332,678 2,677 332,678 1,477,513 558,132 586,703 31.7 165

12/3/2002 19:00 12/3 334,171 115,220 333,420 3,168 333,420 1,481,189 558,886 588,883 31.4 163

12/3/2002 21:15 12/3 334,896 116,058 334,145 2,683 334,145 1,484,742 559,724 590,873 26.3 165

12/3/2002 23:15 12/3 335,406 116,762 334,655 2,123 334,655 1,488,078 560,428 592,995 27.8 164

DA-EF 75 12/4/2002 1:13 12/4 336,278 117,538 335,527 3,692 335,527 1,492,026 561,204 595,295 33.5 163

12/4/2002 3:15 12/4 336,855 118,276 336,104 2,363 336,104 1,495,286 561,942 597,240 26.7 164

12/4/2002 4:30 12/4 337,202 118,701 336,451 2,311 336,451 1,497,134 562,367 598,316 24.6 164

12/4/2002 6:30 12/4 337,861 119,485 337,110 2,743 337,110 1,500,621 563,151 600,360 29.1 164

12/4/2002 12:30 12/4 339,956 121,931 339,205 2,907 339,205 1,511,052 565,597 606,250 29.0 162

12/4/2002 14:35 12/4 340,635 123,224 339,884 2,714 339,884 1,514,377 566,890 607,603 26.6 165

12/4/2002 16:45 12/4 341,376 124,519 340,625 2,847 340,625 1,518,088 568,185 609,278 28.5 163

SO-BC 76 12/4/2002 20:00 12/4 342,493 126,401 341,742 2,862 341,742 1,522,771 570,067 610,962 24.0 162

12/4/2002 22:00 12/4 342,988 127,508 342,237 2,061 342,237 1,525,421 571,174 612,010 22.1 162

12/5/2002 0:00 12/5 343,713 128,879 342,962 3,018 342,962 1,528,955 572,545 613,448 29.4 162

12/5/2002 2:00 12/5 344,325 130,052 343,574 2,548 343,574 1,532,019 573,718 614,727 25.5 162

12/5/2002 4:13 12/5 345,024 131,343 344,273 2,626 344,273 1,535,388 575,009 616,106 25.3 162

12/5/2002 6:00 12/5 345,566 132,434 344,815 2,530 344,815 1,538,007 576,100 617,092 24.5 162

SO-BC 77 12/5/2002 8:40 12/5 346,432 134,107 345,681 2,704 345,681 1,542,379 577,773 618,925 27.3 164

12/5/2002 10:25 12/5 347,030 135,191 346,279 2,845 346,279 1,545,196 578,857 620,060 26.8 165

12/5/2002 13:10 12/5 347,875 136,669 347,124 2,558 347,124 1,549,470 580,335 622,011 25.9 164

12/5/2002 14:25 12/5 348,266 137,343 347,515 2,604 347,515 1,551,430 581,009 622,906 26.1 166

12/5/2002 21:00 12/5 350,427 141,062 349,676 2,733 349,676 1,562,789 584,728 628,385 28.8 164

12/5/2002 22:00 12/5 350,722 141,562 349,971 2,456 349,971 1,564,487 585,228 629,288 28.3 164

12/6/2002 0:00 12/6 351,357 142,685 350,606 2,644 350,606 1,568,230 586,351 631,273 31.2 164

12/6/2002 2:00 12/6 352,058 143,817 351,307 2,918 351,307 1,572,048 587,483 633,258 31.8 166

12/6/2002 4:00 12/6 352,862 145,134 352,111 3,347 352,111 1,575,236 588,800 634,325 26.6 162

12/6/2002 6:00 12/6 353,375 146,000 352,624 2,136 352,624 1,578,888 589,666 636,598 30.4 162

12/6/2002 10:20 12/6 354,896 148,499 354,145 2,922 354,145 1,585,886 592,165 639,576 26.9 164

12/6/2002 12:40 12/6 355,564 149,687 354,813 2,384 354,813 1,589,603 593,353 641,437 26.5 163

12/6/2002 14:05 12/6 355,947 150,479 355,196 2,251 355,196 1,591,755 594,145 642,414 25.3 163

SO-BC 78 12/6/2002 16:20 12/6 356,569 151,829 355,818 2,302 355,818 1,595,455 595,495 644,142 27.4 164

12/6/2002 20:00 12/6 357,205 153,923 356,454 1,444 356,454 1,600,685 597,589 646,642 23.8 162

12/6/2002 22:00 12/6 357,549 154,974 356,798 1,432 356,798 1,603,058 598,640 647,620 19.8 162

12/7/2002 0:00 12/7 357,990 156,239 357,239 1,836 357,239 1,605,790 599,905 648,646 22.8 162

12/7/2002 2:00 12/7 358,310 156,737 357,559 1,332 357,559 1,608,901 600,403 650,939 25.9 162

12/7/2002 4:00 12/7 358,699 158,536 357,948 1,619 357,948 1,611,054 602,202 650,904 17.9 162

12/7/2002 6:00 12/7 358,914 159,629 358,163 895 358,163 1,613,342 603,295 651,884 19.1 162

12/7/2002 8:10 12/7 359,303 161,235 358,552 1,495 358,552 1,615,004 604,901 651,551 12.8 150
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12/7/2002 10:05 12/7 359,671 162,434 358,920 1,599 358,920 1,616,679 606,100 651,659 14.6 154

12/7/2002 12:15 12/7 360,055 163,695 359,304 1,476 359,304 1,619,157 607,361 652,492 19.1 158

12/7/2002 14:10 12/7 360,336 164,608 359,585 1,221 359,585 1,621,411 608,274 653,552 19.6 159

12/7/2002 16:10 12/7 360,652 165,667 359,901 1,316 359,901 1,624,004 609,333 654,770 21.6 160

12/7/2002 18:05 12/7 360,979 166,778 360,228 1,420 360,228 1,626,670 610,444 655,998 23.2 160

12/7/2002 20:15 12/7 361,428 168,264 360,677 1,725 360,677 1,629,780 611,930 657,173 23.9 160

DA-EF 79 12/7/2002 22:20 12/7 361,863 169,500 361,112 1,738 361,112 1,632,662 613,166 658,384 23.1 158.5

12/8/2002 0:35 12/8 362,178 170,717 361,427 1,166 361,427 1,635,297 614,383 659,487 19.5 156

12/8/2002 2:40 12/8 362,570 172,110 361,819 1,567 361,819 1,638,144 615,776 660,549 22.8 155

12/8/2002 4:30 12/8 362,836 173,067 362,085 1,208 362,085 1,640,169 616,733 661,351 18.4 157

12/8/2002 6:30 12/8 363,154 174,196 362,403 1,324 362,403 1,642,856 617,862 662,591 22.4 159

12/8/2002 8:00 12/8 363,494 175,013 362,743 1,887 362,743 1,644,830 618,679 663,408 21.9 160

12/8/2002 10:05 12/8 363,773 176,420 363,022 1,115 363,022 1,648,156 620,086 665,048 26.6 158

12/8/2002 12:00 12/8 364,195 177,667 363,444 1,833 363,444 1,650,940 621,333 666,163 24.2 160

12/8/2002 14:02 12/8 364,454 178,891 363,703 1,061 363,703 1,653,354 622,557 667,094 19.8 156

12/8/2002 15:57 12/8 364,742 179,966 363,991 1,251 363,991 1,655,941 623,632 668,318 22.5 156

12/8/2002 18:00 12/8 365,088 181,165 364,337 1,405 364,337 1,658,703 624,831 669,535 22.5 160

12/8/2002 20:23 12/8 365,458 182,674 364,707 1,291 364,707 1,662,400 626,340 671,353 25.9 156

12/8/2002 22:15 12/8 365,827 183,618 365,076 1,648 365,076 1,664,170 627,284 671,810 15.8 155

12/9/2002 0:17 12/9 366,234 184,764 365,483 1,667 365,483 1,666,844 628,430 672,931 21.9 158

DA-EF 80 12/9/2002 2:35 12/9 366,635 186,100 365,884 1,452 365,884 1,670,137 629,766 674,487 23.9 157

12/9/2002 5:00 12/9 367,184 187,549 366,433 1,891 366,433 1,675,125 631,215 677,477 34.4 158

12/9/2002 7:00 12/9 367,492 188,472 366,741 1,282 366,741 1,676,333 632,138 677,454 10.1 158

12/9/2002 8:03 12/9 367,619 189,142 366,868 1,007 366,868 1,678,119 632,808 678,443 28.3 156

12/9/2002 10:00 12/9 367,954 190,242 367,203 1,430 367,203 1,680,936 633,908 679,825 24.1 158

12/9/2002 12:00 12/9 368,342 191,384 367,591 1,615 367,591 1,684,657 635,050 682,016 31.0 156

12/9/2002 14:00 12/9 368,725 192,371 367,974 1,594 367,974 1,687,192 636,037 683,181 21.1 152

12/9/2002 19:00 12/9 369,731 195,257 368,980 1,675 368,980 1,691,376 638,923 683,473 13.9 150

12/10/2002 3:00 12/10 371,306 199,756 370,555 1,639 370,555 1,699,652 643,422 685,675 17.2 152

DA-EF 81 12/10/2002 5:20 12/10 371,710 201,095 370,959 1,442 370,959 1,702,021 644,761 686,301 16.9 152

12/10/2002 8:30 12/10 372,236 202,757 371,485 1,383 371,485 1,705,783 646,423 687,875 19.8 152

12/10/2002 10:25 12/10 372,471 203,807 371,720 1,021 371,720 1,707,922 647,473 688,729 18.6 154

12/10/2002 13:00 12/10 372,613 205,421 371,862 458 371,862 1,710,900 649,087 689,951 19.2 150

12/10/2002 15:00 12/10 372,721 205,681 371,970 450 371,970 1,713,402 649,347 692,085 20.8 152

DA-EF 82 12/10/2002 17:00 12/10 372,818 209,882 372,067 404 372,067 1,715,733 653,548 690,118 19.4 152

12/10/2002 20:00 12/10 372,978 210,600 372,227 444 372,227 1,719,344 654,266 692,851 20.1 152

12/10/2002 22:00 12/10 373,080 211,204 372,329 425 372,329 1,721,578 654,870 694,379 18.6 152

12/11/2002 0:00 12/11 373,185 212,407 372,434 437 372,434 1,723,397 656,073 694,890 15.2 152

12/11/2002 2:00 12/11 373,265 213,810 372,514 333 372,514 1,725,523 657,476 695,533 17.7 152

12/11/2002 4:00 12/11 373,489 215,271 372,738 933 372,738 1,727,242 658,937 695,567 14.3 146

12/11/2002 6:00 12/11 373,592 216,513 372,841 429 372,841 1,728,702 660,179 695,682 12.2 150

12/11/2002 9:20 12/11 373,657 218,748 372,906 162 372,906 1,731,960 662,414 696,640 16.3 147

12/11/2002 10:26 12/11 373,719 219,525 372,968 469 372,968 1,733,038 663,191 696,879 16.3 146

12/11/2002 12:10 12/11 373,828 220,656 373,077 524 373,077 1,735,012 664,322 697,613 19.0 155

SO-BC 83 12/11/2002 15:50 12/11 374,026 223,158 373,275 450 373,275 1,740,611 666,824 700,512 25.5 158

12/11/2002 20:00 12/11 374,267 226,139 373,516 482 373,516 1,748,369 669,805 705,048 31.0 152

12/11/2002 22:00 12/11 374,491 227,526 373,740 933 373,740 1,751,284 671,192 706,352 24.3 150

12/12/2002 0:00 12/12 374,529 229,129 373,778 158 373,778 1,754,669 672,795 708,096 28.2 150

12/12/2002 2:00 12/12 374,656 230,376 373,905 529 373,905 1,757,559 674,042 709,612 24.1 152

12/12/2002 4:00 12/12 374,764 231,996 374,013 450 374,013 1,760,983 675,662 711,308 28.5 152

12/12/2002 6:00 12/12 374,867 233,246 374,116 429 374,116 1,764,136 676,912 713,108 26.3 154

12/12/2002 7:45 12/12 374,965 234,633 374,214 466 374,214 1,767,106 678,299 714,593 28.3 150

12/12/2002 10:00 12/12 375,263 236,492 374,512 1,103 374,512 1,770,592 680,158 715,922 25.8 154

12/12/2002 12:08 12/12 375,468 237,722 374,717 800 374,717 1,773,691 681,388 717,586 24.2 155

12/12/2002 14:01 12/12 375,653 238,978 374,902 818 374,902 1,776,441 682,644 718,895 24.3 156

12/12/2002 16:30 12/12 375,941 240,799 375,190 966 375,190 1,781,298 684,465 721,643 32.6 158

12/12/2002 21:00 12/12 376,426 243,465 375,675 897 375,675 1,790,525 687,131 727,719 34.2 156

12/13/2002 3:00 12/13 377,031 246,825 376,280 840 376,280 1,801,564 690,491 734,793 30.7 158

12/13/2002 5:00 12/13 377,247 247,917 376,496 899 376,496 1,805,117 691,583 737,038 29.6 158

12/13/2002 6:00 12/13 377,357 248,557 376,606 916 376,606 1,807,203 692,223 738,374 34.8 158

12/13/2002 16:00 12/13 378,442 251,424 377,691 903 377,691 1,823,378 695,090 750,597 27.0 150
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12/13/2002 17:50 12/13 378,623 252,795 377,872 822 377,872 1,826,285 696,461 751,952 26.4 154

12/13/2002 20:15 12/13 378,868 253,340 378,117 844 378,117 1,829,436 697,006 754,313 21.7 155

12/13/2002 22:32 12/13 379,122 255,725 378,371 926 378,371 1,833,000 699,391 755,238 26.0 154

12/14/2002 0:08 12/14 379,262 256,668 378,511 729 378,511 1,835,688 700,334 756,843 28.0 155

12/14/2002 2:10 12/14 379,507 258,313 378,756 1,003 378,756 1,838,812 701,979 758,077 25.6 154

12/14/2002 4:20 12/14 379,723 259,065 378,972 830 378,972 1,842,629 702,731 760,926 29.4 154

12/14/2002 6:30 12/14 380,000 260,419 379,249 1,064 379,249 1,846,482 704,085 763,148 29.6 152

12/14/2002 8:45 12/14 380,226 261,857 379,475 836 379,475 1,849,149 705,523 764,151 19.8 152

12/14/2002 12:02 12/14 380,547 263,931 379,796 814 379,796 1,853,500 707,597 766,107 22.1 150

12/14/2002 14:05 12/14 380,771 265,435 380,020 910 380,020 1,856,460 709,101 767,339 24.1 150

12/14/2002 16:00 12/14 380,970 266,675 380,219 864 380,219 1,859,173 710,341 768,613 23.6 150

12/14/2002 18:12 12/14 381,294 268,074 380,543 1,226 380,543 1,862,345 711,740 770,062 24.0 148

12/14/2002 20:30 12/14 381,411 269,574 380,660 424 380,660 1,865,702 713,240 771,802 24.3 150

12/14/2002 22:30 12/14 381,652 270,953 380,901 1,003 380,901 1,868,466 714,619 772,946 23.0 150

12/15/2002 0:30 12/15 381,843 272,263 381,092 795 381,092 1,871,406 715,929 774,385 24.5 153

12/15/2002 2:40 12/15 382,056 273,526 381,305 819 381,305 1,874,544 717,192 776,047 24.1 155

12/15/2002 5:20 12/15 382,340 275,364 381,589 887 381,589 1,879,413 719,030 778,794 30.4 151

12/15/2002 9:00 12/15 382,724 277,422 381,973 872 381,973 1,884,592 721,088 781,531 23.5 152

12/15/2002 11:00 12/15 382,921 278,924 382,170 820 382,170 1,887,234 722,590 782,474 22.0 155

12/15/2002 13:00 12/15 383,125 280,081 382,374 849 382,374 1,889,248 723,747 783,127 16.8 153

12/15/2002 15:00 12/15 383,245 280,600 382,494 500 382,494 1,892,346 724,266 785,586 25.8 159

12/15/2002 20:00 12/15 383,704 283,822 382,953 764 382,953 1,900,056 727,488 789,615 25.7 148

12/15/2002 21:53 12/15 383,893 284,833 383,142 836 383,142 1,903,360 728,499 791,719 29.2 155

12/16/2002 0:23 12/16 384,162 286,698 383,411 896 383,411 1,908,250 730,364 794,475 32.6 151

12/16/2002 2:35 12/16 384,304 287,821 383,553 537 383,553 1,911,664 731,487 796,624 25.9 151

12/16/2002 4:20 12/16 384,465 288,909 383,714 766 383,714 1,914,488 732,575 798,199 26.9 150

12/16/2002 9:15 12/16 384,960 291,931 384,209 838 384,209 1,923,203 735,597 803,397 29.5 152

12/16/2002 10:55 12/16 385,112 292,943 384,361 759 384,361 1,925,928 736,609 804,958 27.2 153

12/16/2002 12:15 12/16 385,239 293,799 384,488 793 384,488 1,928,628 737,465 806,675 33.8 153

12/16/2002 14:30 12/16 385,438 294,917 384,687 736 384,687 1,932,545 738,583 809,275 29.0 159

12/16/2002 19:45 12/16 386,000 298,258 385,249 891 385,249 1,942,200 741,924 815,027 30.7 155

12/16/2002 22:30 12/16 386,335 300,055 385,584 1,014 385,584 1,946,653 743,721 817,348 27.0 155

12/17/2002 0:30 12/17 386,503 301,563 385,752 699 385,752 1,950,578 745,229 819,597 32.7 154

12/17/2002 2:32 12/17 386,677 302,732 385,926 712 385,926 1,954,257 746,398 821,933 30.2 154

12/17/2002 4:32 12/17 386,832 303,955 386,081 645 386,081 1,957,638 747,621 823,936 28.2 153.5

12/17/2002 6:35 12/17 387,012 304,608 386,261 731 386,261 1,960,121 748,274 825,586 20.2 152

12/17/2002 8:35 12/17 387,273 307,075 386,522 1,087 386,522 1,965,505 750,741 828,242 44.9 154

12/17/2002 10:35 12/17 387,439 308,067 386,688 691 386,688 1,968,023 751,733 829,602 21.0 154

12/17/2002 13:30 12/17 387,700 309,305 386,949 745 386,949 1,973,327 752,971 833,407 30.3 156

12/17/2002 16:30 12/17 388,037 310,019 387,286 935 387,286 1,979,190 753,685 838,219 32.6 154

12/17/2002 18:32 12/17 388,201 310,448 387,450 672 387,450 1,981,972 754,114 840,408 22.8 150

12/17/2002 20:45 12/17 388,437 310,906 387,686 886 387,686 1,985,122 754,572 842,864 23.7 149

12/17/2002 23:00 12/17 388,666 311,356 387,915 847 387,915 1,988,806 755,022 845,869 27.3 156

12/18/2002 1:30 12/18 388,771 311,861 388,020 350 388,020 1,993,191 755,527 849,644 29.2 153

12/18/2002 5:00 12/18 389,575 312,833 388,824 1,913 388,824 1,998,829 756,499 853,506 26.8 152

12/18/2002 7:30 12/18 389,764 313,419 389,013 629 389,013 2,001,785 757,085 855,687 19.7 152

12/18/2002 9:30 12/18 389,943 313,922 389,192 745 389,192 2,003,942 757,588 857,162 18.0 147

12/18/2002 11:30 12/18 390,124 314,492 389,373 754 389,373 2,006,294 758,158 858,763 19.6 150

12/18/2002 13:30 12/18 390,310 314,858 389,559 774 389,559 2,009,023 758,524 860,940 22.7 150

12/18/2002 15:30 12/18 390,595 315,327 389,844 1,186 389,844 2,011,470 758,993 862,633 20.4 152

12/18/2002 17:32 12/18 390,677 315,729 389,926 336 389,926 2,013,677 759,395 864,356 18.1 148

12/18/2002 20:00 12/18 390,888 316,126 390,137 712 390,137 2,016,170 759,792 866,241 16.8 148

12/18/2002 22:00 12/18 391,045 316,636 390,294 654 390,294 2,018,727 760,302 868,131 21.3 150

12/19/2002 0:00 12/19 391,236 317,163 390,485 795 390,485 2,021,409 760,829 870,095 22.3 150

12/19/2002 2:00 12/19 391,501 317,756 390,750 1,103 390,750 2,023,972 761,422 871,800 21.4 148

12/19/2002 4:00 12/19 391,716 318,218 390,965 895 390,965 2,025,431 761,884 872,582 12.2 142

12/19/2002 6:00 12/19 391,923 318,755 391,172 862 391,172 2,027,834 762,421 874,241 20.0 142

12/19/2002 8:00 12/19 392,115 319,182 391,364 799 391,364 2,029,430 762,848 875,218 13.3 142

12/19/2002 10:02 12/19 392,274 319,651 391,523 651 391,523 2,031,354 763,317 876,514 15.8 142

12/19/2002 12:01 12/19 392,464 320,189 391,713 798 391,713 2,033,281 763,855 877,713 16.2 148

12/19/2002 14:05 12/19 392,679 320,606 391,928 866 391,928 2,034,926 764,272 878,726 13.3 140
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12/19/2002 16:00 12/19 392,946 321,092 392,195 1,160 392,195 2,036,172 764,758 879,219 10.8 140

12/19/2002 18:00 12/19 393,164 321,594 392,413 908 392,413 2,037,860 765,260 880,187 14.1 140

12/19/2002 20:00 12/19 393,548 321,989 392,797 1,599 392,797 2,039,687 765,655 881,235 15.2 140

12/19/2002 22:00 12/19 393,732 322,363 392981 766 392,981 2,041,013 766,029 882,003 11.1 140

12/20/2002 0:00 12/20 393,908 322,837 393157 733 393,157 2,042,402 766,503 882,742 11.6 142

12/20/2002 2:00 12/20 394,123 323,410 393372 895 393,372 2,043,632 767,076 883,184 10.2 142

12/20/2002 4:00 12/20 394,304 323,986 393553 754 393,553 2,044,998 767,652 883,793 11.4 140

12/20/2002 6:00 12/20 394,451 323,436 393700 612 393,700 2,046,398 767,102 885,596 11.7 140

12/20/2002 8:00 12/20 394,697 324,956 393946 1,024 393,946 2,048,087 768,622 885,519 14.1 141

12/20/2002 10:00 12/20 394,732 325,508 393981 146 393,981 2,049,730 769,174 886,575 13.7 140

12/20/2002 12:00 12/20 394,874 326,037 394123 591 394,123 2,052,714 769,703 888,888 24.9 150

12/20/2002 14:00 12/20 395,028 326,590 394277 641 394,277 2,055,908 770,256 891,375 26.6 150

12/20/2002 16:00 12/20 395,157 326,925 394406 537 394,406 2,058,600 770,591 893,603 22.4 150

12/20/2002 18:00 12/20 395,398 327,330 394647 1,003 394,647 2,061,580 770,996 895,937 24.8 150

12/20/2002 20:00 12/20 395,459 327,956 394708 254 394,708 2,067,419 771,622 901,089 48.7 150

12/20/2002 22:00 12/20 395,573 328,529 394822 475 394,822 2,067,784 772,195 900,767 3.0 150

12/21/2002 0:00 12/21 395,754 329,062 395003 754 395,003 2,070,383 772,728 902,652 21.7 147.5

12/21/2002 2:00 12/21 395,909 329,668 395158 645 395,158 2,073,441 773,334 904,949 25.5 146

12/21/2002 4:00 12/21 396,029 330,158 395278 500 395,278 2,075,761 773,824 906,659 19.3 148

12/21/2002 6:00 12/21 396,154 330,620 395403 520 395,403 2,078,132 774,286 908,443 19.8 146

12/21/2002 10:00 12/21 396,421 331,637 395670 556 395,670 2,083,622 775,303 912,649 22.9 145

12/21/2002 11:50 12/21 396,550 332,107 395799 586 395,799 2,085,936 775,773 914,364 21.0 149

12/21/2002 13:55 12/21 396,701 332,709 395950 603 395,950 2,089,310 776,375 916,985 27.0 149

12/21/2002 16:40 12/21 396,882 333,464 396131 548 396,131 2,093,285 777,130 920,024 24.1 149

12/21/2002 18:00 12/21 396,998 333,897 396247 724 396,247 2,095,603 777,563 921,793 29.0 148

12/21/2002 19:00 12/21 397,054 334,027 396303 466 396,303 2,097,122 777,693 923,126 25.3 148

12/21/2002 20:00 12/21 397,110 334,208 396359 466 396,359 2,098,173 777,874 923,940 17.5 148

12/21/2002 22:00 12/21 397,265 334,834 396514 645 396,514 2,101,715 778,500 926,701 29.5 148

12/22/2002 0:00 12/22 397,491 335,307 396740 941 396,740 2,104,200 778,973 928,487 20.7 148

12/22/2002 2:00 12/22 397,577 335,886 396826 358 396,826 2,107,522 779,552 931,144 27.7 148

12/22/2002 4:00 12/22 397,715 336,421 396964 574 396,964 2,110,239 780,087 933,188 22.6 148

12/22/2002 6:00 12/22 397,870 337,095 397119 645 397,119 2,112,917 780,761 935,037 22.3 146

12/22/2002 11:30 12/22 398,825 338,724 398074 1,446 398,074 2,120,289 782,390 939,825 22.3 150

12/22/2002 13:45 12/22 399,215 340,185 398464 1,443 398,464 2,124,292 783,851 941,977 29.7 152

12/22/2002 15:45 12/22 399,428 341,329 398677 887 398,677 2,126,785 784,995 943,113 20.8 150

12/22/2002 17:45 12/22 399,742 342,861 398991 1,307 398,991 2,130,076 786,527 944,558 27.4 150

12/23/2002 7:00 12/23 401,616 345,505 400865 1,178 400,865 2,147,389 789,171 957,353 21.8 152

12/23/2002 6:45 12/23 401,697 348,149 400946 1,100 400,946 2,146,970 791,815 954,209 27.9 152

12/23/2002 15:10 12/23 402,770 354,070 402019 1,061 402,019 2,160,059 797,736 960,304 25.9 150

12/23/2002 17:10 12/23 403,055 355,671 402304 1,186 402,304 2,162,983 799,337 961,342 24.4 142

12/23/2002 18:50 12/23 403,270 356,932 402519 1,074 402,519 2,165,192 800,598 962,075 22.1 146

12/23/2002 20:56 12/23 403,630 358,558 402879 1,427 402,879 2,168,627 802,224 963,524 27.3 150

12/23/2002 23:20 12/23 403,867 360,299 403116 822 403,116 2,171,833 803,965 964,752 22.3 150

12/24/2002 2:45 12/24 404,341 362,829 403590 1,155 403,590 2,177,238 806,495 967,153 26.4 150

12/24/2002 5:01 12/24 404,611 364,618 403860 992 403,860 2,181,022 808,284 968,878 27.8 150

12/24/2002 6:45 12/24 404,841 365,851 404090 1,105 404,090 2,183,985 809,517 970,378 28.5 150

12/24/2002 9:00 12/24 405,112 367,494 404361 1,003 404,361 2,187,754 811,160 972,233 27.9 150

12/24/2002 11:00 12/24 405,434 369,258 404683 1,340 404,683 2,192,003 812,924 974,396 35.4 150

12/24/2002 13:15 12/24 405,706 370,802 404955 1,007 404,955 2,195,405 814,468 975,982 25.2 152

12/24/2002 15:15 12/24 405,958 372,390 405207 1,049 405,207 2,198,658 816,056 977,395 27.1 150

12/24/2002 17:10 12/24 406,158 373,992 405407 869 405,407 2,202,181 817,658 979,116 30.6 150

12/24/2002 19:25 12/24 406,450 375,594 405699 1,081 405,699 2,206,251 819,260 981,292 30.1 150

12/24/2002 22:00 12/24 406,816 377,524 406065 1,180 406,065 2,212,073 821,190 984,818 37.6 150

12/25/2002 1:56 12/25 407,315 380,288 406564 1,056 406,564 2,220,325 823,954 989,807 35.0 151

12/25/2002 5:15 12/25 407,752 383,126 407001 1,097 407,001 2,227,592 826,792 993,799 36.5 150

12/25/2002 8:15 12/25 408,161 385,352 407410 1,135 407,410 2,233,719 829,018 997,291 34.0 150

12/25/2002 10:00 12/25 408,379 386,589 407628 1,037 407,628 2,236,881 830,255 998,998 30.1 150

12/25/2002 11:50 12/25 408,692 388,099 407941 1,421 407,941 2,241,203 831,765 1,001,497 39.3 150

12/25/2002 13:50 12/25 408,855 389,478 408104 679 408,104 2,244,395 833,144 1,003,147 26.6 150

12/25/2002 15:50 12/25 409,147 391,262 408396 1,216 408,396 2,248,899 834,928 1,005,575 37.5 150

12/25/2002 18:00 12/25 409,364 392,687 408613 834 408,613 2,252,920 836,353 1,007,954 30.9 150
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Sheet 4. Steam system data Recorded data Calculated quantities Summary data for water and energy balance
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12/25/2002 21:10 12/25 410,163 395,230 409412 2,101 409,412 2,258,959 838,896 1,010,651 31.8 151

12/25/2002 23:34 12/25 410,672 397,033 409921 1,766 409,921 2,263,937 840,699 1,013,317 34.6 150

12/26/2002 1:10 12/26 411,057 398,082 410306 2,003 410,306 2,267,256 841,748 1,015,202 34.6 150

12/26/2002 5:00 12/26 412,023 401,212 411272 2,098 411,272 2,275,927 844,878 1,019,777 37.7 150

12/26/2002 8:00 12/26 412,657 403,281 411906 1,760 411,906 2,282,398 846,947 1,023,545 36.0 150

12/26/2002 10:00 12/26 413,293 404,850 412542 2,648 412,542 2,287,042 848,516 1,025,984 38.7 150

12/26/2002 12:30 12/26 413,819 406,843 413068 1,752 413,068 2,291,601 850,509 1,028,024 30.4 150

12/26/2002 14:30 12/26 414,266 408,265 413515 1,861 413,515 2,295,197 851,931 1,029,751 30.0 150

12/26/2002 16:35 12/26 414,924 410,268 414173 2,630 414,173 2,300,430 853,934 1,032,323 41.9 150

12/26/2002 20:00 12/26 415,749 412,516 414998 2,010 414,998 2,305,943 856,182 1,034,763 26.9 150

12/26/2002 22:00 12/26 416,251 413,968 415500 2,090 415,500 2,309,562 857,634 1,036,428 30.2 150

12/27/2002 0:00 12/27 416,732 415,410 415981 2,002 415,981 2,313,443 859,076 1,038,386 32.3 148

12/27/2002 2:00 12/27 417,233 416,939 416482 2,086 416,482 2,317,489 860,605 1,040,402 33.7 150

12/27/2002 4:00 12/27 417,773 418,572 417022 2,248 417,022 2,322,029 862,238 1,042,769 37.8 150

12/27/2002 6:00 12/27 418,188 419,835 417437 1,728 417,437 2,325,445 863,501 1,044,507 28.5 150

12/27/2002 11:30 12/27 419,368 423,684 418617 1,786 418,617 2,335,150 867,350 1,049,183 29.4 156

12/27/2002 14:30 12/27 419,924 425,200 419173 1,543 419,173 2,339,986 868,866 1,051,947 26.9 156

12/27/2002 17:30 12/27 420,934 428,293 420183 2,803 420,183 2,349,057 871,959 1,056,915 50.4 154

12/27/2002 20:00 12/27 421,784 430,679 421033 2,831 421,033 2,357,267 874,345 1,061,889 54.7 152

12/27/2002 22:00 12/27 422,334 432,118 421583 2,290 421,583 2,361,278 875,784 1,063,911 33.4 154

12/28/2002 0:00 12/28 422,836 433,709 422085 2,090 422,085 2,366,293 877,375 1,066,833 41.8 154

12/28/2002 2:00 12/28 423,379 435,331 422628 2,261 422,628 2,371,252 878,997 1,069,627 41.3 154

12/28/2002 4:10 12/28 423,867 436,824 423116 1,875 423,116 2,375,961 880,490 1,072,355 36.2 150

12/28/2002 6:00 12/28 424,378 438,277 423627 2,321 423,627 2,380,500 881,943 1,074,930 41.3 150

12/28/2002 8:00 12/28 424,857 439,812 424106 1,994 424,106 2,384,725 883,478 1,077,141 35.2 150

12/28/2002 10:30 12/28 425,597 441,179 424846 2,464 424,846 2,390,334 884,845 1,080,643 37.4 152

12/28/2002 12:30 12/28 426,054 443,280 425303 1,902 425,303 2,395,812 886,946 1,083,563 45.6 156

12/28/2002 14:35 12/28 426,644 444,907 425893 2,358 425,893 2,401,186 888,573 1,086,720 43.0 154

12/28/2002 16:30 12/28 427,195 446,202 426444 2,394 426,444 2,405,673 889,868 1,089,361 39.0 150

12/28/2002 20:00 12/28 428,391 449,220 427640 2,845 427,640 2,414,619 892,886 1,094,093 42.6 154

12/28/2002 22:00 12/28 428,997 450,774 428246 2,523 428,246 2,419,179 894,440 1,096,493 38.0 154

12/29/2002 0:00 12/29 429,492 452,037 428741 2,061 428,741 2,422,935 895,703 1,098,491 31.3 154

12/29/2002 2:00 12/29 429,868 453,220 429117 1,565 429,117 2,426,586 896,886 1,100,583 30.4 154

12/29/2002 4:00 12/29 430,573 454,932 429822 2,935 429,822 2,431,826 898,598 1,103,406 43.7 154

12/29/2002 6:00 12/29 431,034 455,976 430283 1,919 430,283 2,435,225 899,642 1,105,300 28.3 154

12/29/2002 8:10 12/29 431,700 457,650 430949 2,559 430,949 2,440,435 901,316 1,108,170 40.1 152

12/29/2002 10:10 12/29 432,391 459,063 431640 2,877 431,640 2,445,230 902,729 1,110,861 40.0 156

12/29/2002 12:10 12/29 432,825 460,476 432074 1,807 432,074 2,449,548 904,142 1,113,332 36.0 154

12/29/2002 14:05 12/29 433,441 462,023 432690 2,676 432,690 2,454,790 905,689 1,116,411 45.6 158

12/29/2002 16:00 12/29 434,058 463,528 433307 2,680 433,307 2,459,684 907,194 1,119,183 42.6 156

12/29/2002 17:58 12/29 #N/A 464,883 #N/A #N/A #N/A 2,463,716 908,549 #N/A 34.2 156

12/29/2002 20:00 12/29 435,235 466,519 434484 #N/A 434,484 2,469,165 910,185 1,124,496 44.7 156

12/29/2002 22:00 12/29 435,819 467,987 435068 2,431 435,068 2,473,123 911,653 1,126,402 33.0 156

12/30/2002 0:00 12/30 436,453 469,611 435702 2,639 435,702 2,478,397 913,277 1,129,418 43.9 156

12/30/2002 2:00 12/30 437,154 471,408 436403 2,918 436,403 2,484,665 915,074 1,133,188 52.2 156

12/30/2002 4:00 12/30 437,608 472,516 436857 1,890 436,857 2,486,937 916,182 1,133,898 18.9 156

12/30/2002 6:00 12/30 438,299 474,023 437548 2,877 437,548 2,491,212 917,689 1,135,975 35.6 156

12/30/2002 11:15 12/30 439,878 477,748 439127 2,504 439,127 2,503,339 921,414 1,142,798 38.5 158

12/30/2002 13:20 12/30 440,382 479,021 439631 2,014 439,631 2,507,615 922,687 1,145,297 34.2 160

12/30/2002 16:10 12/30 440,583 480,824 439832 591 439,832 2,513,739 924,490 1,149,417 36.0 158

12/30/2002 19:00 12/30 440,713 482,481 439962 382 439,962 2,519,143 926,147 1,153,034 31.8 158

12/30/2002 21:00 12/30 440,827 483,657 440076 475 440,076 2,523,799 927,323 1,156,400 38.8 158

12/31/2002 0:45 12/31 441,010 486,354 440259 406 440,259 2,531,067 930,020 1,160,788 32.3 157

12/31/2002 3:30 12/31 441,136 488,176 440385 381 440,385 2,535,865 931,842 1,163,638 29.1 155

12/31/2002 5:00 12/31 441,294 489,276 440543 877 440,543 2,538,286 932,942 1,164,801 26.9 157

12/31/2002 6:45 12/31 441,288 490,433 440537 -29 440,537 2,541,228 934,099 1,166,592 28.0 156

12/31/2002 9:05 12/31 441,411 492,205 440660 439 440,660 2,545,198 935,871 1,168,667 28.4 156

12/31/2002 11:15 12/31 441,518 493,750 440767 411 440,767 2,548,712 937,416 1,170,529 27.0 156

12/31/2002 13:05 12/31 441,604 495,088 440853 391 440,853 2,551,380 938,754 1,171,773 24.3 154

12/31/2002 15:05 12/31 441,700 496,430 440949 400 440,949 2,553,942 940,096 1,172,897 21.4 156

12/31/2002 17:07 12/31 441,807 497,908 441056 438 441,056 2,557,198 941,574 1,174,568 26.7 154
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1/1/2003 8:30 1/1 442,655 509,113 441904 459 441,904 2,583,700 952,779 1,189,017 28.7 156

1/1/2003 10:30 1/1 442,750 510,406 441999 395 441,999 2,586,501 954,072 1,190,430 23.3 156

1/1/2003 12:30 1/1 442,843 511,762 442092 387 442,092 2,589,744 955,428 1,192,224 27.0 156

1/1/2003 15:10 1/1 442,982 513,879 442231 434 442,231 2,594,209 957,545 1,194,433 27.9 154

1/1/2003 17:30 1/1 443,194 515,603 442443 756 442,443 2,597,956 959,269 1,196,244 26.8 152

1/1/2003 19:00 1/1 443,169 516,718 442418 -139 442,418 2,600,499 960,384 1,197,697 28.3 153

1/1/2003 22:00 1/1 443,327 518,790 442576 439 442,576 2,605,262 962,456 1,200,230 26.5 154

1/2/2003 0:15 1/2 443,435 520,510 442684 400 442,684 2,608,875 964,176 1,202,015 26.8 154

1/2/2003 2:15 1/2 443,537 521,952 442786 425 442,786 2,612,045 965,618 1,203,641 26.4 152

1/2/2003 4:20 1/2 443,643 523,422 442892 424 442,892 2,615,318 967,088 1,205,338 26.2 153

1/2/2003 6:15 1/2 443,728 524,829 442977 369 442,977 2,617,953 968,495 1,206,481 22.9 152

1/2/2003 8:45 1/2 443,864 526,749 443113 453 443,113 2,622,107 970,415 1,208,579 27.7 150

1/2/2003 11:25 1/2 443,972 528,695 443221 337 443,221 2,626,519 972,361 1,210,937 27.6 152

1/2/2003 13:00 1/2 444,054 529,666 443303 431 443,303 2,629,594 973,332 1,212,959 32.4 154

1/2/2003 15:00 1/2 444,165 531,207 443414 462 443,414 2,633,452 974,873 1,215,165 32.1 154

1/2/2003 17:00 1/2 444,265 532,677 443514 416 443,514 2,636,975 976,343 1,217,118 29.4 154

1/2/2003 19:10 1/2 444,374 534,297 443623 419 443,623 2,640,878 977,963 1,219,292 30.0 154

1/2/2003 21:20 1/2 444,484 535,872 443733 423 443,733 2,644,913 979,538 1,221,642 31.0 153

1/2/2003 23:00 1/2 444,555 537,030 443804 355 443,804 2,647,807 980,696 1,223,307 28.9 154

1/3/2003 1:38 1/3 444,706 538,890 443955 477 443,955 2,652,330 982,556 1,225,819 28.6 153

1/3/2003 4:35 1/3 444,864 541,114 444113 446 444,113 2,657,872 984,780 1,228,979 31.3 153

1/3/2003 6:25 1/3 444,952 542,497 444201 400 444,201 2,661,088 986,163 1,230,724 29.2 152

1/3/2003 8:10 1/3 445,058 543,801 444307 504 444,307 2,664,502 987,467 1,232,728 32.5 151

1/3/2003 10:25 1/3 445,207 545,459 444456 551 444,456 2,668,230 989,125 1,234,649 27.6 148

1/3/2003 12:05 1/3 445,265 546,529 444514 290 444,514 2,670,341 990,195 1,235,632 21.1 150

1/3/2003 14:30 1/3 445,725 548,453 444974 1,585 444,974 2,674,705 992,119 1,237,612 30.1 150

1/3/2003 16:30 1/3 445,926 549,952 445175 837 445,175 2,677,784 993,618 1,238,991 25.7 150

1/3/2003 20:00 1/3 446,220 552,107 445469 699 445,469 2,683,181 995,773 1,241,939 25.7 147

1/3/2003 22:00 1/3 446,419 553,696 445668 828 445,668 2,686,722 997,362 1,243,692 29.5 147

1/4/2003 0:00 1/4 446,548 554,738 445797 537 445,797 2,689,535 998,404 1,245,334 23.4 147

1/4/2003 2:00 1/4 446,708 555,682 445957 666 445,957 2,693,002 999,348 1,247,697 28.9 147

1/4/2003 4:00 1/4 446,909 557,135 446158 837 446,158 2,696,662 1,000,801 1,249,703 30.5 150

1/4/2003 6:00 1/4 447,029 558,296 446278 500 446,278 2,699,034 1,001,962 1,250,794 19.8 150

1/4/2003 8:00 1/4 447,237 559,905 446486 866 446,486 2,702,430 1,003,571 1,252,373 28.3 150

1/4/2003 10:00 1/4 447,407 561,494 446656 708 446,656 2,705,698 1,005,160 1,253,882 27.2 150

1/4/2003 12:00 1/4 447,535 562,947 446784 533 446,784 2,708,720 1,006,613 1,255,323 25.2 152

1/4/2003 14:00 1/4 447,725 564,699 446974 791 446,974 2,712,416 1,008,365 1,257,077 30.8 150

1/4/2003 16:00 1/4 447,994 566,195 447243 1,120 447,243 2,715,882 1,009,861 1,258,778 28.9 150

1/4/2003 17:50 1/4 448,031 567,466 447280 168 447,280 2,719,012 1,011,132 1,260,600 28.5 150

1/4/2003 20:00 1/4 448,230 569,043 447479 765 447,479 2,722,634 1,012,709 1,262,446 27.9 150

1/4/2003 22:00 1/4 448,428 570,548 447677 824 447,677 2,726,098 1,014,214 1,264,207 28.9 150

1/5/2003 0:00 1/5 448,627 571,748 447876 828 447,876 2,729,588 1,015,414 1,266,298 29.1 150

1/5/2003 2:00 1/5 448,730 572,946 447979 429 447,979 2,733,222 1,016,612 1,268,631 30.3 150

1/5/2003 4:00 1/5 448,959 574,328 448208 953 448,208 2,736,335 1,017,994 1,270,133 25.9 150

1/5/2003 6:00 1/5 449,797 575,510 449046 3,489 449,046 2,739,248 1,019,176 1,271,026 24.3 150

1/5/2003 8:30 1/5 449,304 577,253 448553 -1,642 448,553 2,743,285 1,020,919 1,273,813 26.9 149

1/5/2003 11:30 1/5 449,653 579,741 448902 969 448,902 2,748,926 1,023,407 1,276,617 31.3 150

1/5/2003 14:00 1/5 450,117 581,377 449366 1,545 449,366 2,753,290 1,025,043 1,278,881 29.1 150

1/5/2003 16:00 1/5 450,519 582,893 449768 1,674 449,768 2,756,592 1,026,559 1,280,265 27.5 150

1/5/2003 20:00 1/5 451,351 585,994 450600 1,732 450,600 2,764,387 1,029,660 1,284,127 32.5 150

1/5/2003 22:00 1/5 451,756 587,242 451005 1,686 451,005 2,767,878 1,030,908 1,285,965 29.1 150

1/6/2003 0:00 1/6 452,196 588,694 451445 1,832 451,445 2,771,596 1,032,360 1,287,791 31.0 150

1/6/2003 2:20 1/6 452,432 589,732 451681 842 451,681 2,775,550 1,033,398 1,290,471 28.2 148

1/6/2003 4:00 1/6 453,135 591,334 452384 3,512 452,384 2,778,838 1,035,000 1,291,454 32.9 148

1/6/2003 6:00 1/6 453,498 592,203 452747 1,511 452,747 2,780,780 1,035,869 1,292,164 16.2 148

1/6/2003 8:00 1/6 453,858 593,820 453107 1,499 453,107 2,784,095 1,037,486 1,293,502 27.6 153

1/6/2003 10:00 1/6 454,328 595,234 453577 1,957 453,577 2,788,350 1,038,900 1,295,873 35.5 153

1/6/2003 12:20 1/6 454,842 597,133 454091 1,834 454,091 2,793,884 1,040,799 1,298,994 39.5 153

1/6/2003 14:05 1/6 455,234 598,526 454483 1,865 454,483 2,797,342 1,042,192 1,300,667 32.9 154

1/6/2003 16:05 1/6 455,692 599,846 454941 1,907 454,941 2,800,861 1,043,512 1,302,408 29.3 155

1/6/2003 20:00 1/6 456,583 602,874 455832 1,894 455,832 2,807,942 1,046,540 1,305,570 30.1 150
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Sheet 4. Steam system data Recorded data Calculated quantities Summary data for water and energy balance
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1/6/2003 22:00 1/6 457,041 604,412 456290 1,907 456,290 2,810,767 1,048,078 1,306,399 23.5 150

1/7/2003 0:00 1/7 457,518 606,022 456767 1,986 456,767 2,813,948 1,049,688 1,307,493 26.5 150

1/7/2003 2:00 1/7 458,029 607,723 457278 2,127 457,278 2,817,158 1,051,389 1,308,491 26.7 150

1/7/2003 4:00 1/7 458,560 609,485 457809 2,211 457,809 2,820,590 1,053,151 1,309,630 28.6 150

1/7/2003 6:00 1/7 458,998 610,509 458247 1,823 458,247 2,822,848 1,054,175 1,310,426 18.8 150

1/7/2003 8:00 1/7 459,426 612,358 458675 1,782 458,675 2,826,380 1,056,024 1,311,681 29.4 150

1/7/2003 10:30 1/7 460,125 614,581 459374 2,328 459,374 2,831,051 1,058,247 1,313,430 31.1 150

1/7/2003 12:30 1/7 460,574 615,884 459823 1,869 459,823 2,833,800 1,059,550 1,314,427 22.9 150

1/7/2003 14:30 1/7 461,360 617,424 460609 3,272 460,609 2,837,810 1,061,090 1,316,111 33.4 151

1/7/2003 16:30 1/7 462,156 619,000 461405 3,314 461,405 2,841,660 1,062,666 1,317,589 32.1 150

1/7/2003 19:00 1/7 463,153 620,706 462402 3,320 462,402 2,845,223 1,064,372 1,318,449 23.8 146

1/7/2003 20:35 1/7 463,875 622,268 463124 3,797 463,124 2,848,308 1,065,934 1,319,250 32.5 148

1/7/2003 22:49 1/7 464,804 623,996 464053 3,463 464,053 2,852,094 1,067,662 1,320,379 28.3 148

1/8/2003 0:40 1/8 465,673 624,865 464922 3,911 464,922 2,855,489 1,068,531 1,322,036 30.6 150

1/8/2003 2:40 1/8 466,461 626,287 465710 3,280 465,710 2,858,821 1,069,953 1,323,158 27.8 153

1/8/2003 4:45 1/8 467,322 627,515 466571 3,441 466,571 2,862,710 1,071,181 1,324,958 31.1 155

1/8/2003 7:30 1/8 468,456 629,280 467705 3,433 467,705 2,867,750 1,072,946 1,327,099 30.5 150

1/8/2003 9:30 1/8 469,164 630,687 468413 2,947 468,413 2,870,952 1,074,353 1,328,186 26.7 152

1/8/2003 11:30 1/8 470,097 632,292 469346 3,884 469,346 2,874,283 1,075,958 1,328,979 27.8 156

1/8/2003 13:30 1/8 470,714 633,533 469963 2,569 469,963 2,877,578 1,077,199 1,330,416 27.5 154

1/8/2003 15:30 1/8 471,534 635,149 470783 3,414 470,783 2,881,862 1,078,815 1,332,264 35.7 156

1/8/2003 17:30 1/8 472,393 636,713 471642 3,576 471,642 2,885,871 1,080,379 1,333,850 33.4 156

1/8/2003 19:30 1/8 473,033 637,937 472282 2,664 472,282 2,889,750 1,081,603 1,335,865 32.3 156

1/8/2003 22:00 1/8 474,196 639,973 473445 3,873 473,445 2,894,855 1,083,639 1,337,771 34.0 157

1/9/2003 0:00 1/9 474,848 641,511 474097 2,714 474,097 2,898,973 1,085,177 1,339,699 34.3 158

1/9/2003 1:57 1/9 475,501 642,812 474750 2,788 474,750 2,902,799 1,086,478 1,341,571 32.7 158

1/9/2003 4:38 1/9 476,791 645,030 476040 4,003 476,040 2,908,605 1,088,696 1,343,869 36.1 157

1/9/2003 6:33 1/9 477,406 646,603 476655 2,672 476,655 2,912,530 1,090,269 1,345,606 34.1 158

1/9/2003 9:30 1/9 478,472 648,985 477721 3,009 477,721 2,918,912 1,092,651 1,348,540 36.1 160

1/9/2003 11:35 1/9 479,192 650,463 478441 2,877 478,441 2,922,248 1,094,129 1,349,678 26.7 160

1/9/2003 13:20 1/9 479,647 651,671 478896 2,165 478,896 2,924,976 1,095,337 1,350,743 26.0 158

1/9/2003 15:31 1/9 480,373 653,415 479622 2,769 479,622 2,928,832 1,097,081 1,352,129 29.4 156

1/9/2003 17:30 1/9 481,003 654,818 480252 2,645 480,252 2,932,513 1,098,484 1,353,777 30.9 158

1/9/2003 19:30 1/9 481,586 656,089 480835 2,427 480,835 2,935,812 1,099,755 1,355,222 27.5 158

1/9/2003 21:50 1/9 482,358 657,888 481607 2,755 481,607 2,940,252 1,101,554 1,357,091 31.7 159

1/9/2003 23:52 1/9 482,926 659,153 482175 2,326 482,175 2,943,220 1,102,819 1,358,226 24.3 157

1/10/2003 2:15 1/10 483,722 660,868 482971 2,781 482,971 2,947,432 1,104,534 1,359,927 29.5 157

1/10/2003 4:20 1/10 484,470 662,858 483719 2,989 483,719 2,951,880 1,106,524 1,361,637 35.6 158

1/10/2003 6:35 1/10 485,039 664,202 484288 2,106 484,288 2,954,817 1,107,868 1,362,661 21.8 158

1/10/2003 8:30 1/10 485,667 665,872 484916 2,728 484,916 2,958,422 1,109,538 1,363,968 31.3 156

1/10/2003 10:18 1/10 486,223 667,221 485472 2,572 485,472 2,961,487 1,110,887 1,365,128 28.4 158

1/10/2003 12:30 1/10 486,868 668,839 486117 2,441 486,117 2,964,854 1,112,505 1,366,232 25.5 156

1/10/2003 14:30 1/10 487,549 670,468 486798 2,835 486,798 2,968,802 1,114,134 1,367,870 32.9 154

1/10/2003 16:30 1/10 488,132 671,867 487381 2,427 487,381 2,971,965 1,115,533 1,369,051 26.4 158

1/10/2003 18:30 1/10 488,732 673,430 487981 2,498 487,981 2,975,194 1,117,096 1,370,117 26.9 158

1/10/2003 20:30 1/10 489,339 674,923 488588 2,527 488,588 2,978,156 1,118,589 1,370,979 24.7 156

1/10/2003 22:55 1/10 490,131 676,857 489380 2,729 489,380 2,982,051 1,120,523 1,372,148 26.9 159

1/11/2003 0:25 1/11 490,557 677,991 489806 2,365 489,806 2,984,184 1,121,657 1,372,721 23.7 159

1/11/2003 2:40 1/11 491,306 679,830 490555 2,772 490,555 2,987,710 1,123,496 1,373,659 26.1 158

1/11/2003 4:45 1/11 492,014 681,443 491263 2,830 491,263 2,991,474 1,125,109 1,375,102 30.1 157

1/11/2003 6:40 1/11 492,480 682,731 491729 2,024 491,729 2,994,137 1,126,397 1,376,011 23.2 158

1/11/2003 8:05 1/11 492,925 683,732 492174 2,615 492,174 2,996,042 1,127,398 1,376,470 22.4 151

1/11/2003 10:05 1/11 493,682 685,200 492931 3,151 492,931 2,998,752 1,128,866 1,376,955 22.6 151

1/11/2003 12:05 1/11 494,464 686,691 493713 3,255 493,713 3,001,862 1,130,357 1,377,792 25.9 155

1/11/2003 14:05 1/11 495,061 687,749 494310 2,485 494,310 3,005,859 1,131,415 1,380,134 33.3 155

1/11/2003 16:05 1/11 495,926 689,259 495175 3,601 495,175 3,010,475 1,132,925 1,382,375 38.5 155

1/11/2003 20:00 1/11 497,207 691,313 496456 2,723 496,456 3,017,043 1,134,979 1,385,608 27.9 162

1/11/2003 22:00 1/11 498,111 692,915 497360 3,763 497,360 3,020,215 1,136,581 1,386,274 26.4 160

1/12/2003 0:00 1/12 498,970 694,594 498219 3,576 498,219 3,023,870 1,138,260 1,387,391 30.5 160

1/12/2003 2:00 1/12 499,870 696,134 499119 3,747 499,119 3,027,475 1,139,800 1,388,556 30.0 160

1/12/2003 4:00 1/12 500,663 697,365 499912 3,301 499,912 3,030,662 1,141,031 1,389,719 26.6 160
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1/12/2003 6:00 1/12 501,118 698,383 500367 1,894 500,367 3,032,599 1,142,049 1,390,183 16.1 160

1/12/2003 8:03 1/12 501,923 699,882 501172 3,269 501,172 3,035,737 1,143,548 1,391,017 25.5 160

1/12/2003 10:04 1/12 502,804 701,727 502053 3,637 502,053 3,039,220 1,145,393 1,391,774 28.8 160

1/12/2003 12:10 1/12 503,465 703,177 502714 2,621 502,714 3,041,997 1,146,843 1,392,440 22.0 165

1/12/2003 14:10 1/12 504,135 704,638 503384 2,789 503,384 3,044,978 1,148,304 1,393,290 24.8 160

1/12/2003 16:00 1/12 504,835 706,192 504084 3,179 504,084 3,048,134 1,149,858 1,394,192 28.7 162

1/12/2003 17:40 1/12 505,346 707,016 504595 2,553 504,595 3,050,476 1,150,682 1,395,199 23.4 162

1/12/2003 20:00 1/12 506,234 708,728 505483 3,169 505,483 3,054,344 1,152,394 1,396,467 27.6 160

1/12/2003 22:00 1/12 507,098 710,130 506347 3,597 506,347 3,057,568 1,153,796 1,397,425 26.9 160

1/13/2003 0:00 1/13 507,763 711,783 507012 2,768 507,012 3,060,913 1,155,449 1,398,452 27.9 160

1/13/2003 2:00 1/13 508,724 713,962 507973 4,001 507,973 3,064,013 1,157,628 1,398,412 25.8 160

1/13/2003 4:00 1/13 509,256 714,614 508505 2,215 508,505 3,067,233 1,158,280 1,400,448 26.8 160

1/13/2003 6:00 1/13 510,021 716,238 509270 3,185 509,270 3,070,691 1,159,904 1,401,517 28.8 160

1/13/2003 8:00 1/13 510,889 717,934 510138 3,613 510,138 3,074,252 1,161,600 1,402,514 29.7 160

1/13/2003 10:00 1/13 511,776 719,255 511025 3,693 511,025 3,077,926 1,162,921 1,403,980 30.6 160

1/13/2003 12:01 1/13 512,737 720,576 511986 3,968 511,986 3,081,091 1,164,242 1,404,863 26.2 162

1/13/2003 14:10 1/13 513,670 722,098 512919 3,613 512,919 3,084,905 1,165,764 1,406,222 29.6 168

1/13/2003 16:00 1/13 514,464 723,215 513713 3,606 513,713 3,088,642 1,166,881 1,408,048 34.0 164

1/13/2003 20:30 1/13 516,225 726,186 515474 3,258 515,474 3,098,701 1,169,852 1,413,375 37.3 166

1/13/2003 22:00 1/13 516,492 727,254 515741 1,482 515,741 3,101,654 1,170,920 1,414,993 32.8 166

1/14/2003 0:00 1/14 516,556 728,584 515805 266 515,805 3,105,114 1,172,250 1,417,059 28.8 166

1/14/2003 2:00 1/14 516,806 730,124 516055 1,041 516,055 3,109,262 1,173,790 1,419,417 34.6 166

1/14/2003 4:00 1/14 517,096 731,476 516345 1,207 516,345 3,112,296 1,175,142 1,420,809 25.3 166

1/14/2003 6:00 1/14 517,172 732,124 516421 316 516,421 3,113,671 1,175,790 1,421,460 11.5 166

1/14/2003 8:00 1/14 517,281 733,326 516530 454 516,530 3,116,662 1,176,992 1,423,140 24.9 160

1/14/2003 10:10 1/14 517,686 734,988 516935 1,556 516,935 3,120,019 1,178,654 1,424,430 25.8 160

1/14/2003 12:05 1/14 518,182 736,034 517431 2,155 517,431 3,122,261 1,179,700 1,425,130 19.5 162

1/14/2003 14:00 1/14 518,740 737,299 517989 2,424 517,989 3,124,805 1,180,965 1,425,851 22.1 160

1/14/2003 16:00 1/14 519,516 738,545 518765 3,230 518,765 3,127,662 1,182,211 1,426,686 23.8 162

1/14/2003 18:00 1/14 520,281 739,742 519530 3,185 519,530 3,130,244 1,183,408 1,427,306 21.5 169

1/14/2003 21:10 1/14 521,859 742,002 521108 4,149 521,108 3,134,906 1,185,668 1,428,130 24.5 163

1/14/2003 23:00 1/14 522,503 743,015 521752 2,925 521,752 3,136,969 1,186,681 1,428,536 18.8 164

1/15/2003 1:15 1/15 523,449 744,428 522698 3,501 522,698 3,139,901 1,188,094 1,429,109 21.7 164

1/15/2003 3:45 1/15 524,746 746,337 523995 4,320 523,995 3,144,572 1,190,003 1,430,574 31.1 165

1/15/2003 6:45 1/15 525,913 748,087 525162 3,239 525,162 3,148,929 1,191,753 1,432,014 24.2 167

1/15/2003 18:00 1/15 530,132 755,045 529381 3,122 529,381 3,167,529 1,198,711 1,439,437 27.6 168

1/15/2003 20:00 1/15 531,099 756,486 530348 4,026 530,348 3,171,477 1,200,152 1,440,977 32.9 168

1/15/2003 22:00 1/15 531,735 757,985 530984 2,648 530,984 3,175,477 1,201,651 1,442,842 33.3 170

1/16/2003 0:30 1/16 532,733 759,659 531982 3,324 531,982 3,180,068 1,203,325 1,444,761 30.6 169

1/16/2003 2:45 1/16 533,443 761,254 532692 2,627 532,692 3,183,617 1,204,920 1,446,005 26.3 169

1/16/2003 4:20 1/16 533,854 762,427 533103 2,161 533,103 3,186,436 1,206,093 1,447,240 29.7 169

1/16/2003 6:10 1/16 534,059 763,793 533308 931 533,308 3,189,372 1,207,459 1,448,605 26.7 167

1/16/2003 8:02 1/16 534,247 764,881 533496 839 533,496 3,192,402 1,208,547 1,450,359 27.1 168

1/16/2003 10:00 1/16 534,364 766,419 533613 495 533,613 3,195,624 1,210,085 1,451,926 27.3 166

1/16/2003 12:01 1/16 534,622 767,099 533871 1,065 533,871 3,198,712 1,210,765 1,454,076 25.5 168

1/16/2003 15:00 1/16 534,880 767,274 534129 720 534,129 3,202,947 1,210,940 1,457,878 23.7 168

1/16/2003 17:00 1/16 535,002 767,509 534251 508 534,251 3,205,922 1,211,175 1,460,496 24.8 168

1/16/2003 19:50 1/16 535,244 767,787 534493 711 534,493 3,209,617 1,211,453 1,463,671 21.7 165

1/16/2003 21:55 1/16 535,481 767,973 534730 947 534,730 3,212,075 1,211,639 1,465,706 19.7 165

1/16/2003 23:58 1/16 535,603 768,248 534852 495 534,852 3,215,009 1,211,914 1,468,243 23.9 163

1/17/2003 2:00 1/17 535,751 768,452 535000 606 535,000 3,216,864 1,212,118 1,469,746 15.2 162

1/17/2003 4:00 1/17 535,911 768,674 535160 666 535,160 3,219,022 1,212,340 1,471,522 18.0 163

1/17/2003 6:10 1/17 536,191 768,923 535440 1,076 535,440 3,221,499 1,212,589 1,473,470 19.1 161

1/17/2003 8:05 1/17 536,256 769,109 535505 282 535,505 3,223,363 1,212,775 1,475,083 16.2 164

1/17/2003 10:10 1/17 536,556 769,495 535805 1,199 535,805 3,225,757 1,213,161 1,476,791 19.2 158

1/17/2003 12:00 1/17 536,714 769,581 535963 718 535,963 3,227,793 1,213,247 1,478,583 18.5 164

1/17/2003 14:00 1/17 536,922 769,859 536171 866 536,171 3,231,680 1,213,525 1,481,984 32.4 164

1/17/2003 16:00 1/17 537,123 770,199 536372 837 536,372 3,234,942 1,213,865 1,484,705 27.2 160

1/17/2003 20:00 1/17 537,561 770,654 536810 912 536,810 3,238,595 1,214,320 1,487,465 15.2 156

1/17/2003 22:00 1/17 537,804 770,966 537053 1,012 537,053 3,240,506 1,214,632 1,488,821 15.9 156

1/18/2003 0:00 1/18 537,971 771,184 537220 695 537,220 3,241,841 1,214,850 1,489,771 11.1 152
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1/18/2003 2:00 1/18 538,122 771,366 537371 629 537,371 3,243,083 1,215,032 1,490,680 10.3 154

1/18/2003 4:00 1/18 538,451 771,612 537700 1,370 537,700 3,245,090 1,215,278 1,492,112 16.7 154

1/18/2003 6:00 1/18 538,550 771,860 537799 412 537,799 3,246,398 1,215,526 1,493,073 10.9 154

1/18/2003 8:00 1/18 538,782 772,139 538031 966 538,031 3,248,158 1,215,805 1,494,322 14.7 152

1/18/2003 10:02 1/18 539,098 772,402 538347 1,294 538,347 3,249,660 1,216,068 1,495,245 12.3 152

1/18/2003 12:00 1/18 539,218 772,676 538467 508 538,467 3,251,308 1,216,342 1,496,499 14.0 150

1/18/2003 14:03 1/18 539,372 772,920 538621 625 538,621 3,252,673 1,216,586 1,497,466 11.1 152

1/18/2003 16:00 1/18 539,604 773,182 538853 991 538,853 3,254,395 1,216,848 1,498,694 14.7 152

1/18/2003 18:00 1/18 539,899 773,427 539148 1,228 539,148 3,255,990 1,217,093 1,499,749 13.3 154

1/18/2003 20:00 1/18 540,070 773,729 539319 712 539,319 3,258,671 1,217,395 1,501,957 22.3 154

1/18/2003 22:00 1/18 540,250 773,922 539499 749 539,499 3,260,287 1,217,588 1,503,200 13.5 154

1/19/2003 0:00 1/19 540,421 774,138 539670 712 539,670 3,261,836 1,217,804 1,504,362 12.9 154

1/19/2003 2:00 1/19 540,640 774,393 539889 912 539,889 3,263,446 1,218,059 1,505,498 13.4 154

1/19/2003 4:00 1/19 540,843 774,632 540092 845 540,092 3,265,547 1,218,298 1,507,157 17.5 154

1/19/2003 6:00 1/19 541,066 774,956 540315 928 540,315 3,266,816 1,218,622 1,507,879 10.6 154

1/19/2003 10:00 1/19 541,423 775,462 540672 743 540,672 3,269,849 1,219,128 1,510,049 12.6 160

1/19/2003 12:00 1/19 541,687 775,720 540936 1,099 540,936 3,271,194 1,219,386 1,510,872 11.2 149

1/19/2003 14:00 1/19 541,865 775,965 541114 741 541,114 3,272,805 1,219,631 1,512,060 13.4 149

1/19/2003 16:00 1/19 542,126 776,247 541375 1,087 541,375 3,274,478 1,219,913 1,513,190 13.9 148

1/19/2003 18:00 1/19 542,326 776,479 541575 833 541,575 3,276,118 1,220,145 1,514,398 13.7 148

1/19/2003 20:00 1/19 542,537 776,687 541786 878 541,786 3,277,484 1,220,353 1,515,345 11.4 148

1/19/2003 22:00 1/19 542,722 776,924 541971 770 541,971 3,278,789 1,220,590 1,516,228 10.9 147

1/20/2003 0:00 1/20 543,096 777,248 542345 1,557 542,345 3,280,456 1,220,914 1,517,197 13.9 148

1/20/2003 2:00 1/20 543,142 777,442 542391 191 542,391 3,281,692 1,221,108 1,518,193 10.3 148

1/20/2003 4:00 1/20 543,374 777,704 542623 966 542,623 3,283,060 1,221,370 1,519,067 11.4 146

1/20/2003 6:00 1/20 543,543 777,996 542792 704 542,792 3,284,262 1,221,662 1,519,808 10.0 145

1/20/2003 8:00 1/20 543,898 778,158 543147 1,478 543,147 3,285,871 1,221,824 1,520,900 13.4 146

1/20/2003 10:00 1/20 544,478 778,158 543727 2,415 543,727 3,287,793 1,221,824 1,522,242 16.0 149

1/20/2003 12:00 1/20 544,787 778,158 544036 1,286 544,036 3,289,850 1,221,824 1,523,990 17.1 148

1/20/2003 14:00 1/20 545,053 778,158 544302 1,107 544,302 3,292,234 1,221,824 1,526,108 19.9 148

1/20/2003 18:30 1/20 545,673 778,159 544922 1,147 544,922 3,297,167 1,221,825 1,530,420 18.3 148

1/20/2003 20:00 1/20 545,905 778,159 545154 1,288 545,154 3,299,172 1,221,825 1,532,193 22.3 148

1/20/2003 22:00 1/20 546,287 778,159 545536 1,590 545,536 3,301,411 1,221,825 1,534,050 18.7 147

1/20/2003 23:50 1/20 546,436 778,159 545685 677 545,685 3,303,435 1,221,825 1,535,925 18.4 147

1/21/2003 1:50 1/21 546,739 778,159 545988 1,261 545,988 3,305,522 1,221,825 1,537,709 17.4 147

1/21/2003 4:40 1/21 547,462 778,159 546711 2,125 546,711 3,308,868 1,221,825 1,540,332 19.7 146

1/21/2003 8:05 1/21 547,711 778,180 546960 607 546,960 3,312,215 1,221,846 1,543,409 16.3 150

1/21/2003 10:00 1/21 548,349 778,180 547598 2,771 547,598 3,314,383 1,221,846 1,544,939 18.9 148

1/21/2003 12:00 1/21 549,079 778,642 548328 3,039 548,328 3,316,781 1,222,308 1,546,145 20.0 146

1/21/2003 14:10 1/21 549,846 779,664 549095 2,947 549,095 3,319,283 1,223,330 1,546,858 19.2 150

1/21/2003 16:00 1/21 550,416 780,398 549665 2,589 549,665 3,321,301 1,224,064 1,547,572 18.3 148

1/21/2003 18:00 1/21 551,304 781,168 550553 3,697 550,553 3,324,668 1,224,834 1,549,281 28.1 146.5

1/21/2003 20:10 1/21 551,765 781,778 551014 1,772 551,014 3,326,680 1,225,444 1,550,222 15.5 148

1/21/2003 22:10 1/21 552,456 782,378 551705 2,877 551,705 3,329,148 1,226,044 1,551,399 20.6 148

1/22/2003 0:10 1/22 553,056 783,138 552305 2,498 552,305 3,331,755 1,226,804 1,552,646 21.7 148

1/22/2003 2:00 1/22 553,661 783,683 552910 2,748 552,910 3,334,421 1,227,349 1,554,162 24.2 149

1/22/2003 4:00 1/22 554,459 784,905 553708 3,322 553,708 3,337,673 1,228,571 1,555,394 27.1 150

1/22/2003 6:30 1/22 555,232 785,685 554481 2,574 554,481 3,341,195 1,229,351 1,557,363 23.5 150

1/22/2003 8:00 1/22 555,756 786,384 555005 2,909 555,005 3,343,297 1,230,050 1,558,242 23.4 150

1/22/2003 11:00 1/22 556,717 787,929 555966 2,667 555,966 3,347,798 1,231,595 1,560,237 25.0 150

1/22/2003 13:05 1/22 557,466 789,359 556715 2,993 556,715 3,351,088 1,233,025 1,561,348 26.3 150

1/22/2003 15:00 1/22 558,184 790,817 557433 3,119 557,433 3,354,392 1,234,483 1,562,476 28.7 152

1/22/2003 17:00 1/22 558,854 792,212 558103 2,789 558,103 3,357,625 1,235,878 1,563,644 26.9 152

1/22/2003 19:30 1/22 559,551 794,060 558800 2,321 558,800 3,361,468 1,237,726 1,564,942 25.6 152

1/22/2003 21:40 1/22 560,226 795,764 559475 2,594 559,475 3,364,930 1,239,430 1,566,025 26.6 153

1/23/2003 0:00 1/23 561,017 797,318 560266 2,823 560,266 3,368,182 1,240,984 1,566,932 23.2 152

1/23/2003 2:00 1/23 561,902 799,159 561151 3,684 561,151 3,372,327 1,242,825 1,568,351 34.5 153

1/23/2003 4:10 1/23 562,557 800,723 561806 2,517 561,806 3,375,659 1,244,389 1,569,464 25.6 154

1/23/2003 6:10 1/23 563,286 802,165 562535 3,035 562,535 3,378,989 1,245,831 1,570,623 27.7 152

1/23/2003 8:00 1/23 563,934 803,798 563183 2,943 563,183 3,382,728 1,247,464 1,572,081 34.0 152

1/23/2003 10:05 1/23 564,578 805,225 563827 2,574 563,827 3,385,979 1,248,891 1,573,261 26.0 152
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1/23/2003 12:00 1/23 565,366 806,652 564615 3,423 564,615 3,389,887 1,250,318 1,574,954 34.0 152

1/23/2003 14:00 1/23 565,935 807,903 565184 2,369 565,184 3,393,006 1,251,569 1,576,253 26.0 152

1/23/2003 16:00 1/23 566,795 809,325 566044 3,580 566,044 3,396,450 1,252,991 1,577,415 28.7 152

1/23/2003 18:00 1/23 567,433 810,880 566682 2,656 566,682 3,400,055 1,254,546 1,578,827 30.0 152

1/23/2003 20:00 1/23 568,207 812,175 567456 3,222 567,456 3,402,106 1,255,841 1,578,809 17.1 145

1/23/2003 22:00 1/23 568,912 813,692 568161 2,935 568,161 3,403,870 1,257,358 1,578,351 14.7 146

1/24/2003 0:00 1/24 569,748 815,138 568997 3,480 568,997 3,405,897 1,258,804 1,578,096 16.9 150

1/24/2003 2:00 1/24 570,534 816,631 569783 3,272 569,783 3,407,967 1,260,297 1,577,887 17.2 146

1/24/2003 4:00 1/24 571,398 818,073 570647 3,597 570,647 3,410,283 1,261,739 1,577,897 19.3 154

1/24/2003 6:00 1/24 572,097 819,364 571346 2,910 571,346 3,412,183 1,263,030 1,577,807 15.8 148

1/24/2003 8:05 1/24 572,822 821,093 572071 2,897 572,071 3,414,400 1,264,759 1,577,570 17.7 148

1/24/2003 10:00 1/24 573,626 822,319 572875 3,493 572,875 3,416,531 1,265,985 1,577,671 18.5 150

1/24/2003 12:01 1/24 574,325 823,344 573574 2,886 573,574 3,418,755 1,267,010 1,578,171 18.4 150

1/24/2003 14:02 1/24 575,181 824,509 574430 3,534 574,430 3,421,054 1,268,175 1,578,449 19.0 154

1/24/2003 16:00 1/24 575,850 825,622 575099 2,832 575,099 3,423,186 1,269,288 1,578,799 18.1 154

1/24/2003 18:15 1/24 576,772 827,350 576021 3,412 576,021 3,426,374 1,271,016 1,579,337 23.6 154

1/24/2003 20:00 1/24 577,315 828,462 576564 2,583 576,564 3,428,202 1,272,128 1,579,510 17.4 156

1/24/2003 22:00 1/24 577,935 829,674 577184 2,581 577,184 3,430,197 1,273,340 1,579,673 16.6 156

1/25/2003 0:00 1/25 578,805 831,187 578054 3,622 578,054 3,432,888 1,274,853 1,579,981 22.4 154

1/25/2003 2:00 1/25 579,553 832,606 578802 3,114 578,802 3,435,472 1,276,272 1,580,398 21.5 156

1/25/2003 4:00 1/25 580,237 834,263 579486 2,847 579,486 3,438,439 1,277,929 1,581,024 24.7 154

1/25/2003 6:00 1/25 580,703 835,325 579952 1,940 579,952 3,440,268 1,278,991 1,581,325 15.2 156

1/25/2003 7:30 1/25 581,216 836,243 580465 2,847 580,465 3,442,131 1,279,909 1,581,757 20.7 158

1/25/2003 9:30 1/25 581,854 837,678 581103 2,656 581,103 3,444,837 1,281,344 1,582,390 22.5 157

1/25/2003 11:30 1/25 582,423 839,196 581672 2,369 581,672 3,447,757 1,282,862 1,583,223 24.3 160

1/25/2003 13:30 1/25 583,008 840,555 582257 2,435 582,257 3,450,678 1,284,221 1,584,200 24.3 161

1/25/2003 15:30 1/25 583,729 842,006 582978 3,002 582,978 3,454,171 1,285,672 1,585,521 29.1 163

1/25/2003 17:30 1/25 584,321 843,219 583570 2,464 583,570 3,456,777 1,286,885 1,586,322 21.7 162

1/25/2003 20:00 1/25 585,032 844,996 584281 2,368 584,281 3,460,466 1,288,662 1,587,523 24.6 160

1/25/2003 22:00 1/25 585,637 846,267 584886 2,519 584,886 3,463,321 1,289,933 1,588,502 23.8 160

1/26/2003 0:00 1/26 586,308 847,609 585557 2,793 585,557 3,465,962 1,291,275 1,589,130 22.0 160

1/26/2003 2:00 1/26 587,048 848,872 586297 3,081 586,297 3,469,273 1,292,538 1,590,438 27.6 160

1/26/2003 4:00 1/26 587,699 849,970 586948 2,710 586,948 3,471,840 1,293,636 1,591,256 21.4 160

1/26/2003 6:00 1/26 588,123 851,033 587372 1,765 587,372 3,474,233 1,294,699 1,592,162 19.9 160

1/26/2003 8:00 1/26 588,934 852,319 588183 3,376 588,183 3,477,604 1,295,985 1,593,436 28.1 162

1/26/2003 10:05 1/26 589,687 853,997 588936 3,009 588,936 3,480,821 1,297,663 1,594,222 25.7 164

1/26/2003 12:00 1/26 590,271 855,235 589520 2,537 589,520 3,483,717 1,298,901 1,595,296 25.2 164

1/26/2003 14:00 1/26 590,855 856,525 590104 2,431 590,104 3,486,215 1,300,191 1,595,920 20.8 162

1/26/2003 16:00 1/26 591,601 857,922 590850 3,106 590,850 3,489,108 1,301,588 1,596,670 24.1 160

1/26/2003 18:12 1/26 592,468 859,798 591717 3,281 591,717 3,492,762 1,303,464 1,597,581 27.7 163

1/26/2003 20:10 1/26 593,058 860,976 592307 2,498 592,307 3,495,278 1,304,642 1,598,329 21.3 162

1/26/2003 22:30 1/26 593,885 862,676 593134 2,951 593,134 3,498,622 1,306,342 1,599,146 23.9 162

1/27/2003 0:30 1/27 594,686 863,971 593935 3,335 593,935 3,501,345 1,307,637 1,599,773 22.7 161

1/27/2003 2:46 1/27 595,552 865,620 594801 3,181 594,801 3,504,897 1,309,286 1,600,810 26.1 162

1/27/2003 4:30 1/27 595,960 866,737 595209 1,960 595,209 3,506,896 1,310,403 1,601,284 19.2 162

1/27/2003 6:40 1/27 596,287 868,252 595536 1,257 595,536 3,509,880 1,311,918 1,602,426 23.0 163

1/27/2003 8:05 1/27 596,734 869,069 595983 2,627 595,983 3,511,585 1,312,735 1,602,867 20.1 160

1/27/2003 10:00 1/27 596,832 869,736 596081 426 596,081 3,513,660 1,313,402 1,604,177 18.0 160

1/27/2003 13:05 1/27 596,868 870,458 596117 97 596,117 3,517,166 1,314,124 1,606,925 19.0 162

1/27/2003 15:00 1/27 596,968 870,458 596217 434 596,217 3,519,722 1,314,124 1,609,381 22.2 158

1/27/2003 17:00 1/27 597,302 871,354 596551 1,390 596,551 3,523,689 1,315,020 1,612,118 33.1 160

1/27/2003 19:00 1/27 597,717 871,805 596966 1,728 596,966 3,526,066 1,315,471 1,613,629 19.8 157

1/27/2003 21:30 1/27 598,151 872,270 597400 1,445 597,400 3,528,364 1,315,936 1,615,028 15.3 158

1/27/2003 23:30 1/27 598,592 872,573 597841 1,836 597,841 3,530,456 1,316,239 1,616,376 17.4 156

1/28/2003 1:30 1/28 599,114 873,142 598363 2,173 598,363 3,532,474 1,316,808 1,617,303 16.8 156

1/28/2003 3:40 1/28 599,476 873,547 598725 1,391 598,725 3,534,209 1,317,213 1,618,271 13.3 155

1/28/2003 5:30 1/28 599,775 873,995 599024 1,358 599,024 3,535,517 1,317,661 1,618,832 11.9 157

1/28/2003 8:02 1/28 600,496 877,418 599745 2,370 599,745 3,537,581 1,321,084 1,616,752 13.6 156

1/28/2003 10:00 1/28 600,882 874,908 600131 1,634 600,131 3,539,359 1,318,574 1,620,654 15.1 158

1/28/2003 12:00 1/28 601,208 875,441 600457 1,357 600,457 3,541,159 1,319,107 1,621,595 15.0 158

1/28/2003 14:00 1/28 601,549 875,954 600798 1,420 600,798 3,543,208 1,319,620 1,622,790 17.1 156
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1/28/2003 16:05 1/28 602,115 876,692 601364 2,262 601,364 3,545,855 1,320,358 1,624,133 21.2 160

1/28/2003 18:00 1/28 602,477 877,095 601726 1,573 601,726 3,547,845 1,320,761 1,625,358 17.3 158

1/28/2003 20:00 1/28 602,734 877,581 601983 1,070 601,983 3,549,528 1,321,247 1,626,298 14.0 156

1/28/2003 22:30 1/28 603,213 878,215 602462 1,595 602,462 3,552,061 1,321,881 1,627,718 16.9 155

1/29/2003 0:30 1/29 603,653 878,772 602902 1,832 602,902 3,554,223 1,322,438 1,628,883 18.0 156

1/29/2003 2:45 1/29 604,013 879,392 603262 1,332 603,262 3,556,305 1,323,058 1,629,985 15.4 156

1/29/2003 4:40 1/29 604,373 879,713 603622 1,564 603,622 3,558,333 1,323,379 1,631,332 17.6 155

1/29/2003 6:30 1/29 604,798 880,114 604047 1,930 604,047 3,560,235 1,323,780 1,632,408 17.3 155

1/29/2003 8:10 1/29 605,131 880,556 604380 1,664 604,380 3,562,047 1,324,222 1,633,445 18.1 158

1/29/2003 10:00 1/29 605,530 881,114 604779 1,812 604,779 3,564,556 1,324,780 1,634,997 22.8 162

1/29/2003 12:00 1/29 605,829 882,953 605078 1,245 605,078 3,566,743 1,326,619 1,635,046 18.2 164

1/29/2003 14:05 1/29 606,163 884,357 605412 1,335 605,412 3,569,259 1,328,023 1,635,824 20.1 162

1/29/2003 16:00 1/29 606,531 885,642 605780 1,599 605,780 3,571,572 1,329,308 1,636,484 20.1 160

1/29/2003 18:00 1/29 606,952 887,232 606201 1,753 606,201 3,574,491 1,330,898 1,637,392 24.3 160

1/29/2003 20:00 1/29 607,209 888,757 606458 1,070 606,458 3,576,815 1,332,423 1,637,934 19.4 160

1/29/2003 22:00 1/29 607,590 890,303 606839 1,586 606,839 3,579,568 1,333,969 1,638,760 22.9 160

1/30/2003 0:30 1/30 608,073 892,484 607322 1,609 607,322 3,583,352 1,336,150 1,639,880 25.2 161

1/30/2003 1:50 1/30 608,255 893,232 607504 1,136 607,504 3,584,725 1,336,898 1,640,323 17.2 160

1/30/2003 3:40 1/30 608,577 895,079 607826 1,462 607,826 3,587,911 1,338,745 1,641,340 29.0 161

1/30/2003 5:40 1/30 608,896 895,915 608145 1,328 608,145 3,589,413 1,339,581 1,641,687 12.5 159

1/30/2003 10:00 1/30 609,425 898,442 608674 1,016 608,674 3,593,949 1,342,108 1,643,167 17.4 161

1/30/2003 12:00 1/30 609,489 898,825 608738 266 608,738 3,595,782 1,342,491 1,644,553 15.3 160

1/30/2003 14:30 1/30 609,523 899,461 608772 113 608,772 3,597,785 1,343,127 1,645,886 13.4 160

1/30/2003 17:00 1/30 609,806 900,046 609055 943 609,055 3,600,002 1,343,712 1,647,235 14.8 154

1/30/2003 19:15 1/30 609,923 900,631 609172 433 609,172 3,601,735 1,344,297 1,648,266 12.8 152

1/30/2003 20:00 1/30 609,972 900,931 609221 544 609,221 3,602,383 1,344,597 1,648,565 14.4 152

1/30/2003 22:00 1/30 610,163 901,456 609412 795 609,412 3,603,371 1,345,122 1,648,837 8.2 152

1/31/2003 0:00 1/31 610,317 901,998 609566 641 609,566 3,604,933 1,345,664 1,649,703 13.0 150

1/31/2003 2:00 1/31 610,398 902,351 609647 337 609,647 3,606,381 1,346,017 1,650,717 12.1 150

1/31/2003 4:00 1/31 610,450 903,165 609699 216 609,699 3,608,075 1,346,831 1,651,545 14.1 150

1/31/2003 6:00 1/31 610,685 903,371 609934 978 609,934 3,608,382 1,347,037 1,651,411 2.6 150

1/31/2003 8:00 1/31 610,909 903,980 610158 933 610,158 3,609,678 1,347,646 1,651,874 10.8 150

1/31/2003 10:00 1/31 611,022 904,521 610271 470 610,271 3,611,071 1,348,187 1,652,613 11.6 146

1/31/2003 13:00 1/31 611,355 904,671 610604 924 610,604 3,613,045 1,348,337 1,654,104 11.0 150

1/31/2003 15:00 1/31 611,593 904,671 610842 991 610,842 3,614,004 1,348,337 1,654,825 8.0 148

1/31/2003 17:00 1/31 611,649 904,671 610898 233 610,898 3,614,828 1,348,337 1,655,593 6.9 146

1/31/2003 18:30 1/31 611,769 904,671 611018 666 611,018 3,615,633 1,348,337 1,656,278 8.9 150

1/31/2003 20:00 1/31 611,857 904,671 611106 488 611,106 3,616,503 1,348,337 1,657,060 9.7 146

1/31/2003 22:00 1/31 611,948 904,671 611197 379 611,197 3,617,498 1,348,337 1,657,964 8.3 142

2/1/2003 0:00 2/1 612,039 904,671 611288 379 611,288 3,617,855 1,348,337 1,658,230 3.0 146

2/1/2003 2:00 2/1 612,275 904,671 611524 982 611,524 3,619,218 1,348,337 1,659,357 11.4 142

2/1/2003 4:00 2/1 612,419 904,683 611668 599 611,668 3,620,324 1,348,349 1,660,307 9.2 142

2/1/2003 6:00 2/1 612,496 904,697 611745 321 611,745 3,621,092 1,348,363 1,660,984 6.4 142

2/1/2003 8:00 2/1 612,640 904,671 611889 599 611,889 3,621,670 1,348,337 1,661,444 4.8 140

2/1/2003 10:01 2/1 612,848 905,302 612097 859 612,097 3,622,553 1,348,968 1,661,488 7.3 132

2/1/2003 12:08 2/1 612,931 906,360 612180 326 612,180 3,623,228 1,350,026 1,661,022 5.3 140

2/1/2003 14:00 2/1 613,043 906,932 612292 500 612,292 3,623,886 1,350,598 1,660,996 5.9 148

2/1/2003 16:00 2/1 613,217 907,992 612466 724 612,466 3,624,536 1,351,658 1,660,412 5.4 148

2/1/2003 18:00 2/1 613,409 908,763 612658 799 612,658 3,625,536 1,352,429 1,660,449 8.3 144

2/1/2003 20:00 2/1 613,504 907,926 612753 395 612,753 3,626,431 1,351,592 1,662,086 7.5 144

2/1/2003 22:00 2/1 613,580 910,391 612829 316 612,829 3,627,092 1,354,057 1,660,206 5.5 144

2/2/2003 0:00 2/2 613,744 911,318 612993 683 612,993 3,628,119 1,354,984 1,660,142 8.6 146

2/2/2003 2:00 2/2 613,916 912,245 613165 716 613,165 3,628,913 1,355,911 1,659,837 6.6 142

2/2/2003 4:00 2/2 614,008 913,054 613257 383 613,257 3,629,701 1,356,720 1,659,724 6.6 142

2/2/2003 6:00 2/2 614,084 913,762 613333 316 613,333 3,630,497 1,357,428 1,659,736 6.6 146

2/2/2003 8:00 2/2 614,282 914,775 613531 824 613,531 3,631,428 1,358,441 1,659,456 7.8 136

2/2/2003 10:00 2/2 614,457 915,640 613706 729 613,706 3,632,262 1,359,306 1,659,250 7.0 135

2/2/2003 12:00 2/2 614,626 916,941 613875 704 613,875 3,633,851 1,360,607 1,659,369 13.2 141

2/2/2003 15:00 2/2 614,894 917,779 614143 744 614,143 3,635,429 1,361,445 1,659,841 8.8 146

2/2/2003 17:00 2/2 614,960 918,500 614209 275 614,209 3,636,771 1,362,166 1,660,396 11.2 148

2/2/2003 18:00 2/2 615,062 918,977 614311 849 614,311 3,637,934 1,362,643 1,660,980 19.4 148
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2/2/2003 20:00 2/2 615,225 919,847 614474 679 614,474 3,639,566 1,363,513 1,661,579 13.6 144

2/2/2003 22:00 2/2 615,344 920,631 614593 495 614,593 3,641,110 1,364,297 1,662,220 12.9 144

2/3/2003 0:00 2/3 615,552 921,615 614801 866 614,801 3,642,948 1,365,281 1,662,866 15.3 148

2/3/2003 2:00 2/3 615,662 922,646 614911 458 614,911 3,644,427 1,366,312 1,663,204 12.3 148

2/3/2003 4:00 2/3 615,862 923,297 615111 833 615,111 3,645,654 1,366,963 1,663,580 10.2 148

2/3/2003 6:00 2/3 615,961 923,919 615210 412 615,210 3,646,842 1,367,585 1,664,047 9.9 148

2/3/2003 8:05 2/3 616,231 924,956 615480 1,079 615,480 3,647,992 1,368,622 1,663,890 9.2 132

2/3/2003 10:00 2/3 616,642 925,915 615891 1,785 615,891 3,648,479 1,369,581 1,663,007 4.2 146

2/3/2003 12:02 2/3 616,951 926,748 616200 1,265 616,200 3,649,733 1,370,414 1,663,119 10.3 158

2/3/2003 16:14 2/3 617,636 928,480 616885 1,358 616,885 3,651,068 1,372,146 1,662,037 5.3 160

2/3/2003 18:15 2/3 618,017 929,413 617266 1,573 617,266 3,651,954 1,373,079 1,661,609 7.3 157

2/3/2003 20:40 2/3 618,519 930,345 617768 1,730 617,768 3,652,626 1,374,011 1,660,847 4.6 157

2/4/2003 1:00 2/4 619,398 932,140 618647 1,689 618,647 3,659,130 1,375,806 1,664,677 25.0 158

2/4/2003 3:15 2/4 619,732 933,112 618981 1,236 618,981 3,661,451 1,376,778 1,665,692 17.2 159

2/4/2003 6:20 2/4 620,373 934,508 619622 1,731 619,622 3,664,713 1,378,174 1,666,917 17.6 161

2/4/2003 10:00 2/4 621,112 936,108 620361 1,678 620,361 3,668,263 1,379,774 1,668,128 16.1 160

2/4/2003 12:00 2/4 621,449 936,558 620698 1,403 620,698 3,669,841 1,380,224 1,668,919 13.1 158

2/4/2003 14:00 2/4 621,834 937,464 621083 1,603 621,083 3,671,694 1,381,130 1,669,481 15.4 164

2/4/2003 16:00 2/4 622,234 938,364 621483 1,665 621,483 3,673,842 1,382,030 1,670,329 17.9 164

2/4/2003 17:50 2/4 622,698 939,289 621947 2,107 621,947 3,675,506 1,382,955 1,670,604 15.1 158

2/4/2003 20:00 2/4 623,058 940,213 622307 1,383 622,307 3,677,868 1,383,879 1,671,682 18.2 165

2/4/2003 22:30 2/4 623,532 941,296 622781 1,579 622,781 3,680,022 1,384,962 1,672,279 14.4 167

2/5/2003 3:15 2/5 624,403 943,145 623652 1,527 623,652 3,684,855 1,386,811 1,674,392 17.0 164

2/5/2003 5:30 2/5 624,860 944,252 624109 1,691 624,109 3,688,023 1,387,918 1,675,996 23.5 164

2/5/2003 8:00 2/5 625,303 945,060 624552 1,475 624,552 3,690,263 1,388,726 1,676,985 14.9 160

2/5/2003 10:05 2/5 625,732 945,969 624981 1,714 624,981 3,692,130 1,389,635 1,677,514 14.9 160

2/5/2003 12:00 2/5 626,114 947,612 625363 1,659 625,363 3,693,785 1,391,278 1,677,144 14.4 164

2/5/2003 14:00 2/5 626,545 947,751 625794 1,794 625,794 3,696,486 1,391,417 1,679,275 22.5 170

2/5/2003 16:00 2/5 626,909 947,802 626158 1,515 626,158 3,699,627 1,391,468 1,682,001 26.2 168

2/5/2003 21:15 2/5 627,782 950,753 627031 1,384 627,031 3,705,100 1,394,419 1,683,650 17.4 163

2/5/2003 23:18 2/5 628,135 951,670 627384 1,434 627,384 3,706,902 1,395,336 1,684,182 14.7 165

2/6/2003 2:10 2/6 628,799 952,983 628048 1,929 628,048 3,709,558 1,396,649 1,684,861 15.4 164

2/6/2003 3:50 2/6 628,969 953,638 628218 849 628,218 3,710,957 1,397,304 1,685,435 14.0 165

2/6/2003 6:15 2/6 629,595 954,827 628844 2,157 628,844 3,713,412 1,398,493 1,686,075 16.9 164

2/6/2003 8:00 2/6 629,770 955,568 629019 833 629,019 3,714,884 1,399,234 1,686,631 14.0 162

2/6/2003 10:00 2/6 630,134 956,496 629383 1,515 629,383 3,717,271 1,400,162 1,687,726 19.9 170

2/6/2003 12:00 2/6 630,597 957,255 629846 1,927 629,846 3,719,447 1,400,921 1,688,680 18.1 168

2/6/2003 14:10 2/6 631,014 958,450 630263 1,602 630,263 3,722,532 1,402,116 1,690,153 23.7 164

2/6/2003 16:00 2/6 631,279 958,981 630528 1,203 630,528 3,724,081 1,402,647 1,690,906 14.1 164

2/6/2003 18:00 2/6 631,652 959,773 630901 1,553 630,901 3,726,522 1,403,439 1,692,182 20.3 170

2/6/2003 20:00 2/6 631,924 960,576 631173 1,132 631,173 3,728,659 1,404,242 1,693,244 17.8 168

2/6/2003 22:00 2/6 632,215 961,446 631464 1,211 631,464 3,730,890 1,405,112 1,694,314 18.6 168

2/7/2003 0:00 2/7 632,546 962,218 631795 1,378 631,795 3,733,068 1,405,884 1,695,389 18.1 168

2/7/2003 2:00 2/7 632,851 963,012 632100 1,270 632,100 3,735,876 1,406,678 1,697,098 23.4 170

2/7/2003 4:00 2/7 633,252 963,960 632501 1,669 632,501 3,737,719 1,407,626 1,697,592 15.4 162

2/7/2003 6:00 2/7 633,467 964,630 632716 895 632,716 3,739,174 1,408,296 1,698,162 12.1 162

2/7/2003 7:55 2/7 633,813 965,707 633062 1,503 633,062 3,740,868 1,409,373 1,698,433 14.7 168

2/7/2003 10:00 2/7 634,229 966,265 633478 1,663 633,478 3,742,758 1,409,931 1,699,349 15.1 168

2/7/2003 12:10 2/7 634,614 967,322 633863 1,479 633,863 3,745,374 1,410,988 1,700,523 20.1 164

2/7/2003 14:00 2/7 634,963 968,011 634212 1,585 634,212 3,747,680 1,411,677 1,701,791 21.0 164

2/7/2003 16:00 2/7 635,358 968,817 634607 1,644 634,607 3,749,045 1,412,483 1,701,955 11.4 168

2/7/2003 18:00 2/7 635,787 969,634 635036 1,786 635,036 3,750,695 1,413,300 1,702,359 13.7 168

2/7/2003 20:00 2/7 636,125 970,365 635374 1,407 635,374 3,751,379 1,414,031 1,701,974 5.7 160

2/7/2003 22:00 2/7 636,584 971,338 635833 1,911 635,833 3,752,371 1,415,004 1,701,534 8.3 154

2/8/2003 0:00 2/8 636,867 971,953 636116 1,178 636,116 3,753,015 1,415,619 1,701,280 5.4 156

2/8/2003 2:00 2/8 637,382 973,030 636631 2,144 636,631 3,754,141 1,416,696 1,700,814 9.4 154

2/8/2003 4:00 2/8 637,665 973,681 636914 1,178 636,914 3,754,787 1,417,347 1,700,526 5.4 154

2/8/2003 6:00 2/8 638,192 974,461 637441 2,194 637,441 3,755,665 1,418,127 1,700,097 7.3 156

2/8/2003 8:00 2/8 638,444 975,312 637693 1,049 637,693 3,756,556 1,418,978 1,699,885 7.4 153

2/8/2003 10:30 2/8 638,935 976,144 638184 1,635 638,184 3,758,535 1,419,810 1,700,541 13.2 161

2/8/2003 12:55 2/8 639,432 977,000 638681 1,712 638,681 3,761,167 1,420,666 1,701,820 18.2 157
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2/8/2003 14:37 2/8 639,727 977,527 638976 1,445 638,976 3,762,778 1,421,193 1,702,609 15.8 158

2/8/2003 16:13 2/8 640,046 978,198 639295 1,660 639,295 3,764,722 1,421,864 1,703,563 20.3 160

2/8/2003 18:00 2/8 640,466 978,829 639715 1,961 639,715 3,767,272 1,422,495 1,705,062 23.8 162

2/8/2003 20:00 2/8 640,825 979,599 640074 1,495 640,074 3,769,350 1,423,265 1,706,011 17.3 160

2/8/2003 22:00 2/8 641,235 980,257 640484 1,707 640,484 3,771,485 1,423,923 1,707,078 17.8 160

2/9/2003 0:00 2/9 641,693 980,936 640942 1,907 640,942 3,773,501 1,424,602 1,707,957 16.8 160

2/9/2003 2:00 2/9 642,041 981,972 641290 1,449 641,290 3,776,284 1,425,638 1,709,356 23.2 160

2/9/2003 4:00 2/9 642,423 982,451 641672 1,590 641,672 3,778,768 1,426,117 1,710,979 20.7 154

2/9/2003 6:00 2/9 642,741 983,347 641990 1,324 641,990 3,780,514 1,427,013 1,711,511 14.5 156

2/9/2003 8:00 2/9 643,102 983,987 642351 1,503 642,351 3,782,218 1,427,653 1,712,214 14.2 160

2/9/2003 10:00 2/9 643,534 984,643 642783 1,798 642,783 3,784,660 1,428,309 1,713,568 20.4 160

2/9/2003 12:00 2/9 644,020 985,746 643269 2,023 643,269 3,787,432 1,429,412 1,714,751 23.1 158

2/9/2003 14:10 2/9 644,344 986,402 643593 1,245 643,593 3,789,057 1,430,068 1,715,396 12.5 160

2/9/2003 16:00 2/9 644,709 987,087 643958 1,658 643,958 3,790,472 1,430,753 1,715,761 12.9 166

2/9/2003 18:03 2/9 645,103 987,879 644352 1,600 644,352 3,792,184 1,431,545 1,716,287 13.9 166

2/9/2003 20:30 2/9 645,727 989,181 644976 2,121 644,976 3,796,100 1,432,847 1,718,277 26.6 160

2/9/2003 23:15 2/9 646,166 989,843 645415 1,329 645,415 3,798,159 1,433,509 1,719,235 12.5 162

2/10/2003 1:41 2/10 646,652 990,882 645901 1,663 645,901 3,801,360 1,434,548 1,720,911 21.9 160

2/10/2003 3:42 2/10 647,044 991,708 646293 1,618 646,293 3,803,584 1,435,374 1,721,917 18.4 160

2/10/2003 6:00 2/10 647,489 995,785 646738 1,611 646,738 3,806,529 1,439,451 1,720,340 21.3 160

2/10/2003 8:05 2/10 647,788 993,576 647037 1,195 647,037 3,808,509 1,437,242 1,724,230 15.8 160

2/10/2003 10:05 2/10 647,985 994,374 647234 820 647,234 3,810,157 1,438,040 1,724,883 13.7 160

2/10/2003 12:10 2/10 648,170 996,205 647419 739 647,419 3,811,682 1,439,871 1,724,392 12.2 160

2/10/2003 14:10 2/10 648,475 996,155 647724 1,270 647,724 3,812,903 1,439,821 1,725,358 10.2 160

2/10/2003 16:10 2/10 648,747 996,904 647996 1,132 647,996 3,814,060 1,440,570 1,725,494 9.6 158

2/10/2003 18:00 2/10 648,973 997,569 648222 1,026 648,222 3,814,981 1,441,235 1,725,524 8.4 170

2/10/2003 20:30 2/10 649,272 998,522 648521 996 648,521 3,816,193 1,442,188 1,725,484 8.1 155

2/10/2003 22:18 2/10 649,510 999,534 648759 1,101 648,759 3,817,480 1,443,200 1,725,521 11.9 155

2/11/2003 0:25 2/11 649,830 1,000,168 649079 1,259 649,079 3,818,368 1,443,834 1,725,455 7.0 156

2/11/2003 2:20 2/11 649,963 1,000,974 649212 578 649,212 3,819,304 1,444,640 1,725,452 8.1 155

2/11/2003 4:37 2/11 650,270 1,001,986 649519 1,119 649,519 3,820,388 1,445,652 1,725,217 7.9 154

2/11/2003 6:10 2/11 650,440 1,002,476 649689 913 649,689 3,821,037 1,446,142 1,725,206 7.0 152

2/11/2003 8:00 2/11 650,710 1,003,275 649959 1,226 649,959 3,821,982 1,446,941 1,725,082 8.6 152

2/11/2003 10:00 2/11 650,904 1,003,982 650153 808 650,153 3,822,765 1,447,648 1,724,964 6.5 150

2/11/2003 12:00 2/11 651,127 1,004,812 650376 928 650,376 3,823,983 1,448,478 1,725,129 10.1 160

2/11/2003 14:00 2/11 651,368 1,005,589 650617 1,003 650,617 3,825,381 1,449,255 1,725,509 11.6 154

2/11/2003 16:05 2/11 651,719 1,006,424 650968 1,403 650,968 3,827,039 1,450,090 1,725,981 13.3 148

2/11/2003 18:00 2/11 651,922 1,007,234 651171 882 651,171 3,827,955 1,450,900 1,725,884 8.0 144

2/11/2003 20:34 2/11 652,204 1,008,336 651453 915 651,453 3,829,465 1,452,002 1,726,010 9.8 144

2/11/2003 22:30 2/11 652,417 1,009,000 651666 917 651,666 3,830,229 1,452,666 1,725,897 6.6 144

2/12/2003 0:38 2/12 652,783 1,010,034 652032 1,428 652,032 3,831,269 1,453,700 1,725,537 8.1 140

2/12/2003 2:20 2/12 653,016 1,010,575 652265 1,141 652,265 3,831,782 1,454,241 1,725,276 5.0 143

2/12/2003 4:40 2/12 653,350 1,011,608 652599 1,192 652,599 3,832,894 1,455,274 1,725,021 7.9 133

2/12/2003 8:00 2/12 653,852 1,012,901 653101 1,254 653,101 3,833,877 1,456,567 1,724,209 4.9 140

2/12/2003 10:00 2/12 654,189 1,013,790 653438 1,403 653,438 3,834,380 1,457,456 1,723,486 4.2 132

2/12/2003 16:00 2/12 654,855 1,016,194 654104 924 654,104 3,836,148 1,459,860 1,722,184 4.9 135

2/12/2003 20:00 2/12 655,316 1,017,733 654565 960 654,565 3,837,993 1,461,399 1,722,029 7.7 142

2/12/2003 22:00 2/12 655,658 1,018,669 654907 1,424 654,907 3,838,836 1,462,335 1,721,594 7.0 146

2/13/2003 0:00 2/13 655,906 1,019,404 655155 1,032 655,155 3,839,691 1,463,070 1,721,466 7.1 146

2/13/2003 2:00 2/13 656,381 1,020,294 655630 1,977 655,630 3,840,584 1,463,960 1,720,994 7.4 146

2/13/2003 4:00 2/13 656,544 1,020,834 655793 679 655,793 3,841,122 1,464,500 1,720,829 4.5 136

2/13/2003 6:00 2/13 656,813 1,021,703 656062 1,120 656,062 3,841,930 1,465,369 1,720,499 6.7 142

2/13/2003 8:05 2/13 657,042 1,022,688 656291 915 656,291 3,842,942 1,466,354 1,720,297 8.1 134

2/13/2003 10:00 2/13 657,401 1,023,439 656650 1,559 656,650 3,843,673 1,467,105 1,719,918 6.4 140

2/13/2003 12:05 2/13 657,707 1,024,338 656956 1,223 656,956 3,845,241 1,468,004 1,720,281 12.5 150

2/13/2003 14:00 2/13 657,920 1,024,946 657169 925 657,169 3,846,250 1,468,612 1,720,469 8.8 154

2/13/2003 16:00 2/13 658,225 1,025,751 657474 1,270 657,474 3,847,510 1,469,417 1,720,619 10.5 136

2/13/2003 18:00 2/13 658,550 1,026,606 657799 1,353 657,799 3,848,721 1,470,272 1,720,650 10.1 152

2/13/2003 20:00 2/13 658,863 1,027,434 658112 1,303 658,112 3,849,985 1,471,100 1,720,773 10.5 146

2/13/2003 22:00 2/13 659,201 1,028,386 658450 1,407 658,450 3,851,122 1,472,052 1,720,620 9.5 148

2/14/2003 0:00 2/14 659,417 1,028,980 658666 899 658,666 3,851,897 1,472,646 1,720,585 6.5 140
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2/14/2003 2:00 2/14 659,770 1,030,215 659019 1,470 659,019 3,853,561 1,473,881 1,720,661 13.9 142

2/14/2003 4:00 2/14 659,897 1,030,764 659146 529 659,146 3,854,197 1,474,430 1,720,621 5.3 140

2/14/2003 6:00 2/14 660,406 1,031,177 659655 2,119 659,655 3,854,664 1,474,843 1,720,166 3.9 140

2/14/2003 8:10 2/14 660,951 1,032,381 660200 2,094 660,200 3,856,245 1,476,047 1,719,998 12.2 142

2/14/2003 12:00 2/14 661,565 1,033,903 660814 1,334 660,814 3,858,642 1,477,569 1,720,259 10.4 142

2/14/2003 14:00 2/14 661,941 1,034,545 661190 1,565 661,190 3,859,722 1,478,211 1,720,321 9.0 152

2/14/2003 16:00 2/14 662,232 1,035,384 661481 1,211 661,481 3,861,503 1,479,050 1,720,972 14.8 158

2/14/2003 18:10 2/14 662,691 1,036,302 661940 1,764 661,940 3,863,522 1,479,968 1,721,614 15.5 158

2/14/2003 20:00 2/14 662,913 1,037,166 662162 1,008 662,162 3,865,363 1,480,832 1,722,369 16.7 146

2/14/2003 22:00 2/14 663,292 1,037,940 662541 1,578 662,541 3,866,917 1,481,606 1,722,770 13.0 154

2/15/2003 0:00 2/15 663,482 1,038,797 662731 791 662,731 3,868,573 1,482,463 1,723,379 13.8 170

2/15/2003 2:00 2/15 663,747 1,039,649 662996 1,103 662,996 3,869,778 1,483,315 1,723,467 10.0 158

2/15/2003 4:00 2/15 663,925 1,040,003 663174 741 663,174 3,871,217 1,483,669 1,724,374 12.0 158

2/15/2003 6:00 2/15 664,264 1,040,971 663513 1,411 663,513 3,873,233 1,484,637 1,725,083 16.8 158

2/15/2003 9:30 2/15 664,829 1,042,425 664078 1,344 664,078 3,876,325 1,486,091 1,726,156 14.7 160

2/15/2003 11:30 2/15 665,032 1,043,019 664281 845 664,281 3,877,634 1,486,685 1,726,668 10.9 162

2/15/2003 13:30 2/15 665,423 1,043,941 664672 1,628 664,672 3,879,425 1,487,607 1,727,146 14.9 162

2/15/2003 15:30 2/15 665,841 1,044,681 665090 1,740 665,090 3,881,056 1,488,347 1,727,619 13.6 162

2/15/2003 17:30 2/15 666,251 1,045,326 665500 1,707 665,500 3,882,764 1,488,992 1,728,272 14.2 164

2/15/2003 21:20 2/15 666,917 1,046,739 666166 1,447 666,166 3,886,155 1,490,405 1,729,584 14.7 160

2/16/2003 0:50 2/16 667,558 1,047,935 666807 1,525 666,807 3,888,877 1,491,601 1,730,469 13.0 158

2/16/2003 2:25 2/16 667,823 1,048,409 667072 1,394 667,072 3,890,041 1,492,075 1,730,894 12.3 162

2/16/2003 4:40 2/16 668,284 1,049,263 667533 1,706 667,533 3,892,189 1,492,929 1,731,727 15.9 163

2/16/2003 6:40 2/16 668,730 1,050,090 667979 1,857 667,979 3,894,338 1,493,756 1,732,603 17.9 164

2/16/2003 8:00 2/16 668,930 1,050,538 668179 1,249 668,179 3,895,485 1,494,204 1,733,102 14.3 160

2/16/2003 10:00 2/16 669,308 1,051,195 668557 1,574 668,557 3,897,117 1,494,861 1,733,699 13.6 164

2/16/2003 12:05 2/16 669,681 1,051,933 668930 1,491 668,930 3,898,967 1,495,599 1,734,438 14.8 162

2/16/2003 14:00 2/16 670,144 1,052,831 669393 2,011 669,393 3,901,201 1,496,497 1,735,311 19.4 160

2/16/2003 20:00 2/16 671,293 1,054,949 670542 1,594 670,542 3,907,857 1,498,615 1,738,700 18.5 162

2/16/2003 22:00 2/16 671,562 1,056,066 670811 1,120 670,811 3,911,336 1,499,732 1,740,793 29.0 160

2/17/2003 0:00 2/17 671,983 1,056,477 671232 1,753 671,232 3,912,307 1,500,143 1,740,932 8.1 160

2/17/2003 2:00 2/17 672,362 1,057,777 671611 1,578 671,611 3,916,051 1,501,443 1,742,997 31.2 162

2/17/2003 4:00 2/17 672,762 1,058,503 672011 1,665 672,011 3,917,869 1,502,169 1,743,689 15.2 160

2/17/2003 6:00 2/17 673,125 1,058,982 672374 1,511 672,374 3,918,982 1,502,648 1,743,960 9.3 160

2/17/2003 8:10 2/17 673,436 1,060,096 672685 1,195 672,685 3,920,785 1,503,762 1,744,338 13.9 160

2/17/2003 10:08 2/17 673,722 1,060,656 672971 1,211 672,971 3,922,480 1,504,322 1,745,187 14.4 160

2/17/2003 12:10 2/17 674,059 1,060,656 673308 1,380 673,308 3,924,245 1,504,322 1,746,615 14.5 162

2/17/2003 14:05 2/17 674,318 1,060,656 673567 1,125 673,567 3,925,417 1,504,322 1,747,528 10.2 160

2/17/2003 16:00 2/17 674,526 1,060,656 673775 904 673,775 3,926,838 1,504,322 1,748,741 12.4 168

2/17/2003 17:50 2/17 674,651 1,060,656 673900 568 673,900 3,928,108 1,504,322 1,749,886 11.5 156

2/17/2003 20:00 2/17 674,828 1,060,656 674077 680 674,077 3,929,551 1,504,322 1,751,152 11.1 162

2/17/2003 22:00 2/17 674,936 1,060,656 674185 450 674,185 3,930,654 1,504,322 1,752,147 9.2 156

2/18/2003 0:00 2/18 674,936 1,060,656 674185 0 674,185 3,931,998 1,504,322 1,753,491 11.2 156

2/18/2003 2:00 2/18 674,936 1,060,656 674185 0 674,185 3,932,447 1,504,322 1,753,940 3.7 154

2/18/2003 4:00 2/18 674,936 1,060,656 674185 0 674,185 3,933,657 1,504,322 1,755,150 10.1 150

2/18/2003 6:00 2/18 674,936 1,060,656 674185 0 674,185 3,934,125 1,504,322 1,755,618 3.9 143

2/18/2003 8:15 2/18 674,936 1,060,656 674185 0 674,185 3,935,251 1,504,322 1,756,744 8.3 150

2/18/2003 12:00 2/18 674,936 1,060,656 674185 0 674,185 3,936,148 1,504,322 1,757,641 4.0 140

2/18/2003 16:00 2/18 674,936 1,060,656 674185 0 674,185 3,937,099 1,504,322 1,758,592 4.0 140

2/18/2003 20:00 2/18 674,936 1,060,656 674185 0 674,185 3,937,923 1,504,322 1,759,416 3.4 146

2/18/2003 22:00 2/18 674,936 1,060,656 674185 0 674,185 3,938,261 1,504,322 1,759,754 2.8 127

2/19/2003 0:00 2/19 674,936 1,060,656 674185 0 674,185 3,938,617 1,504,322 1,760,110 3.0 130

2/19/2003 2:00 2/19 674,936 1,060,656 674185 0 674,185 3,938,897 1,504,322 1,760,390 2.3 130

2/19/2003 4:00 2/19 674,936 1,060,656 674185 0 674,185 3,938,937 1,504,322 1,760,430 0.3 137

2/19/2003 6:00 2/19 674,936 1,060,656 674185 0 674,185 3,939,206 1,504,322 1,760,699 2.2 116

2/19/2003 8:00 2/19 674,936 1,060,656 674185 0 674,185 3,939,810 1,504,322 1,761,303 5.0 116

2/19/2003 12:00 2/19 674,936 1,060,656 674185 0 674,185 3,940,292 1,504,322 1,761,785 2.0 120

2/19/2003 16:00 2/19 674,936 1,060,656 674185 0 674,185 3,941,952 1,504,322 1,763,445 6.9 132

2/19/2003 20:00 2/19 674,936 1,060,656 674185 0 674,185 3,943,230 1,504,322 1,764,723 5.3 120

2/19/2003 22:00 2/19 674,936 1,060,656 674185 0 674,185 3,943,460 1,504,322 1,764,953 1.9 122

2/20/2003 0:00 2/20 674,936 1,060,656 674185 0 674,185 3,943,734 1,504,322 1,765,227 2.3 120
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Steam system data

Sheet 4. Steam system data Recorded data Calculated quantities Summary data for water and energy balance

Actual gallons gallons lbs/hr

Operator
Sheet 
number Start Time Water in

ETDSP 
meter

Total water 
use

Average steam 
production

Water used 
for steam 
generation

Liquid 
extraction 
total (gal)

Water injected 
at electrodes

Net 
extraction

Liquid rate 
(gpm) KO-1 temp

2/20/2003 2:00 2/20 674,936 1,060,656 674185 0 674,185 3,944,015 1,504,322 1,765,508 2.3 120

2/20/2003 4:00 2/20 674,936 1,060,656 674185 0 674,185 3,944,218 1,504,322 1,765,711 1.7 120

2/20/2003 6:00 2/20 674,936 1,060,656 674185 0 674,185 3,944,352 1,504,322 1,765,845 1.1 120

2/20/2003 20:00 2/20 674,936 1,060,656 674185 0 674,185 3,952,603 1,504,322 1,774,096 9.8 144

2/20/2003 22:00 2/20 674,936 1,060,656 674185 0 674,185 3,953,641 1,504,322 1,775,134 8.7 134

2/21/2003 0:00 2/21 674,936 1,060,656 674185 0 674,185 3,954,617 1,504,322 1,776,110 8.1 134

2/21/2003 2:00 2/21 674,936 1,060,656 674185 0 674,185 3,955,517 1,504,322 1,777,010 7.5 130

2/21/2003 4:00 2/21 674,936 1,060,656 674185 0 674,185 3,956,318 1,504,322 1,777,811 6.7 138

2/21/2003 6:00 2/21 674,936 1,060,656 674185 0 674,185 3,957,198 1,504,322 1,778,691 7.3 138

2/21/2003 20:00 2/21 674,936 1,060,656 674185 0 674,185 3,967,534 1,504,322 1,789,027 12.3 148

2/21/2003 22:00 2/21 674,936 1,060,656 674185 0 674,185 3,969,907 1,504,322 1,791,400 19.8 146

2/22/2003 0:00 2/22 674,936 1,060,656 674185 0 674,185 3,972,308 1,504,322 1,793,801 20.0 148

2/22/2003 2:00 2/22 674,936 1,060,656 674185 0 674,185 3,974,980 1,504,322 1,796,473 22.3 142

2/22/2003 4:00 2/22 674,936 1,060,656 674185 0 674,185 3,977,390 1,504,322 1,798,883 20.1 142

2/22/2003 6:00 2/22 674,936 1,060,656 674185 0 674,185 3,978,082 1,504,322 1,799,575 5.8 130

2/22/2003 8:00 2/22 674,936 1,060,656 674185 0 674,185 3,978,794 1,504,322 1,800,287 5.9 148

2/22/2003 10:10 2/22 674,936 1,060,656 674185 0 674,185 3,982,984 1,504,322 1,804,477 32.2 146

2/22/2003 12:00 2/22 674,936 1,060,656 674185 0 674,185 3,984,381 1,504,322 1,805,874 12.7 148

2/22/2003 14:30 2/22 674,936 1,060,656 674185 0 674,185 3,986,097 1,504,322 1,807,590 11.4 146

2/22/2003 16:05 2/22 674,936 1,060,656 674185 0 674,185 3,987,910 1,504,322 1,809,403 19.1 146

2/22/2003 20:00 2/22 674,936 1,060,656 674185 0 674,185 3,998,492 1,504,322 1,819,985 45.0 156

2/22/2003 22:00 2/22 674,936 1,060,656 674185 0 674,185 4,001,821 1,504,322 1,823,314 27.7 148

2/23/2003 0:00 2/23 674,936 1,060,656 674185 0 674,185 4,003,189 1,504,322 1,824,682 11.4 140

2/23/2003 2:00 2/23 674,936 1,060,656 674185 0 674,185 4,004,362 1,504,322 1,825,855 9.8 140

2/23/2003 4:00 2/23 674,936 1,060,656 674185 0 674,185 4,005,322 1,504,322 1,826,815 8.0 130

2/23/2003 6:00 2/23 674,936 1,060,656 674185 0 674,185 4,005,906 1,504,322 1,827,399 4.9 130

2/23/2003 10:05 2/23 674,936 1,060,656 674185 0 674,185 4,012,128 1,504,322 1,833,621 25.4 168

2/23/2003 20:00 2/23 674,936 1,060,656 674185 0 674,185 4,021,600 1,504,322 1,843,093 15.9 142

2/23/2003 22:00 2/23 674,936 1,060,656 674185 0 674,185 4,022,420 1,504,322 1,843,913 6.8 150

2/24/2003 0:00 2/24 674,936 1,060,656 674185 0 674,185 4,024,443 1,504,322 1,845,936 16.9 154

2/24/2003 2:00 2/24 674,936 1,060,656 674185 0 674,185 4,026,115 1,504,322 1,847,608 13.9 154

2/24/2003 4:00 2/24 674,936 1,060,656 674185 0 674,185 4,028,137 1,504,322 1,849,630 16.9 154

2/24/2003 6:00 2/24 674,936 1,060,656 674185 0 674,185 4,029,034 1,504,322 1,850,527 7.5 152

2/24/2003 8:00 2/24 674,936 1,060,656 674185 674,185 4,031,182 1,504,322 1,852,675 17.9 148

2/24/2003 14:10 2/24 674,936 1,060,656 674185 674,185 4,044,286 1,504,322 1,865,779 35.4 160

2/24/2003 17:00 2/24 674,936 1,060,656 674185 674,185 4,047,278 1,504,322 1,868,771 17.6 160

2/24/2003 20:00 2/24 674,936 1,060,656 674185 674,185 4,051,339 1,504,322 1,872,832 22.6 158

2/24/2003 22:00 2/24 674,936 1,060,656 674185 674,185 4,052,991 1,504,322 1,874,484 13.8 156

2/25/2003 0:00 2/25 674,936 1,060,656 674185 674,185 4,054,293 1,504,322 1,875,786 10.8 158

2/25/2003 2:00 2/25 674,936 1,060,656 674185 674,185 4,056,936 1,504,322 1,878,429 22.0 156

2/25/2003 4:00 2/25 674,936 1,060,656 674185 674,185 4,057,329 1,504,322 1,878,822 3.3 154

2/25/2003 6:00 2/25 674,936 1,060,656 674185 674,185 4,059,946 1,504,322 1,881,439 21.8 154

2/25/2003 8:20 2/25 674,936 1,060,656 674185 674,185 4,061,973 1,504,322 1,883,466 14.5 158

2/25/2003 10:00 2/25 674,936 1,060,656 674185 674,185 4,063,193 1,504,322 1,884,686 12.2 156

2/25/2003 11:55 2/25 674,936 1,060,656 674185 674,185 4,064,915 1,504,322 1,886,408 15.0 154

2/25/2003 20:00 2/25 674,936 1,060,656 674185 674,185 4,071,757 1,504,322 1,893,250 14.1 160

2/25/2003 22:00 2/25 674,936 1,060,656 674185 674,185 4,072,733 1,504,322 1,894,226 8.1 134

2/26/2003 0:00 2/26 674,936 1,060,656 674185 674,185 4,072,858 1,504,322 1,894,351 1.0 130

2/26/2003 2:00 2/26 674,936 1,060,656 674185 674,185 4,072,859 1,504,322 1,894,352 0.0 128

2/26/2003 4:00 2/26 674,936 1,060,656 674185 674,185 4,073,176 1,504,322 1,894,669 2.6 126

2/26/2003 6:00 2/26 674,936 1,060,656 674185 674,185 4,073,415 1,504,322 1,894,908 2.0 124
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Headspace PID on EE samples

Sheet 5. Headspace PID readings

Time Date L-1 L-2 L-3 L-4 L-5 L-6 L-7 EE-1 EE-2 EE-3 EE-4 EE-5 EE-6 EE-7 EE-8 EE-9 EE-10 EE-11
1430 10/18 451 152 9.9 1.4
1030 10/19 547 235 52.3 11.4 88.6 737 OFF OFF 30.6 1410 OFF 9.3 4483 92.4 OFF
1715 10/20 525 179 58 10.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1530 10/23 759 215 58.3 54.8 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

855 10/24 321 147 74.6 31.9 #N/A 692 #N/A 7.2 53.5 1729 #N/A 9.4 #N/A 61 #N/A
910 10/31 683 157 60.6 45.3 #N/A 494 #N/A 21 109.8 788 #N/A #N/A 9071 94.4 8.6
845 11/6 377 72 42 15.4 #N/A 515 #N/A #N/A #N/A 2170 #N/A #N/A 9999 162 15.3

1400 11/8 89 29 12.8 9.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1400 11/14 132 92 33 3.8 2.9 4.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1120 11/15 158 36 35.9 7.8 2.4 2.9 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

955 11/16 90 31 38 7.6 4.2 2.8 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1856 11/17 145 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1750 11/18 430 190 15.7 2.6 0.7 7 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1030 11/19 401 161 105 4.8 2 1.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

900 11/20 323 87 380 3.9 1.8 0.7 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
730 11/21 408 76 83.2 5.1 3.4 2.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1020 11/22 105 19 11.8 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
730 11/23 76 303 6.7 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1550 11/24 112 220 10.4 2.8 2.4 0.24 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1030 11/25 118 64 24.3 6.7 3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

740 11/26 51 23 15.8 11.4 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
620 11/27 720 30 7.5 5.2 5.1 3.5 #N/A #N/A #N/A #N/A 0 16 25 #N/A #N/A 690 4.2 #N/A
800 11/28 470 135 335 80 1 2.8 #N/A #N/A 54 #N/A 1 132 116 #N/A 46 360 20 40

1050 11/29 219 442 457 290 3.8 1 3.7 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
910 11/30 115 52 65.4 40.2 1.8 #N/A 0 #N/A 34.1 #N/A 8.4 106 640 #N/A 26.7 123 29.1 19.7
900 12/2 102 61 30 18 1.1 #N/A 0 #N/A #N/A #N/A #N/A #N/A 799 #N/A #N/A 759 #N/A #N/A
655 12/3 49 18 10.9 6 1.6 #N/A 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
645 12/4 33 5 9.3 3.4 2.2 #N/A 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1040 12/6 37 19 13 5.3 2.1 #N/A 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1230 12/9 78 28 13.1 5.6 4.2 1.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

700 12/11 65 16 4.5 1.8 1.6 0.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1600 12/13 37 12 7.2 3.8 3.8 3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1100 12/16 1,352 639 13.6 6.1 5.5 4.5 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

930 12/17 #N/A #N/A #N/A #N/A #N/A #N/A #N/A 3.8 4 108 8.5 5.6 5.2 4.4 572 19 15.9 109
700 12/18 1,548 810 4.7 1.4 0.8 0.2 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1300 12/20 3,241 1,606 5.6 0.9 0.9 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1230 12/23 323 102 18.8 6.6 3.2 2.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1500 12/25 247 937 16.7 7.3 4.6 3.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

930 12/27 148 102 19.5 5.4 4.8 3.5 #N/A 11.2 30.4 8.6 0 50 45.2 21.2 44.5 22.5 4.4
1230 12/29 31 18 8.8 3.5 2.4 2.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

900 1/1 1 1 0.6 0.5 0.5 1.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
820 1/3 32 28 6.9 2.7 2 2.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
900 1/6 84 931 10.1 2.6 0.4 0.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1600 1/6 323 109 8.4 1.6 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1130 1/8 100 81 12.9 3.8 1.8 1.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1210 1/10 965 59 17.7 7.5 5.2 5.1 #N/A 14.8 25 521 30.5 14.6 116 28.9 71.9 49.8 21.2 29.8
1020 1/13 3,381 2,037 17.6 6.4 5.4 4.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

915 1/15 1,687 1,235 25.5 4.8 1.7 0.8 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1020 1/17 3,322 1,980 77.6 115 0.6 1.2 #N/A 5.6 18.1 88.2 18 13.9 239 18.8 19 88.8 435 20.8

900 1/20 16 220 94.9 0 0 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
645 1/22 48 159 2.3 0.7 0.5 0.2 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
700 1/24 901 644 13.3 16 0.1 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1030 1/27 186 117 289 40.2 23.9 1.7 #N/A 0.6 2.5 8 0 2.9 13.7 17.6 18.2 9.7 18.8 0.1
1505 1/28 289 215 59.2 29.5 18 1.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

915 1/31 728 280 127 67.6 40.5 38.2 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1045 2/3 50 50 40.3 5.5 2.4 0 1.7 37.9 46.5 20 34.8 13.9 21.7 74.8 9.3 54.4 4.3

915 2/5 719 337 25.9 10.9 0.8 0.5 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1200 2/7 2,412 2,730 257 582 8.5 10.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

930 2/10 265 134 40.5 121 1.7 1.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
900 2/12 370 234 88.3 82.4 5.1 3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
830 2/14 558 233 48.4 70.8 1.3 1.1 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1010 2/19 458 129 6.2 69.8 4.7 1.3 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
1030 2/21 116 37 8.1 23.1 1.7 5.8 #N/A 3.4 16 3.4 3.4 1.2 1.6 6.1 7.1 2.1 3.1 2.4

830 2/24 12 11 2.4 1.3 0.8 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Headspace PID on EE samples

Sheet 5. Headspace 

Time Date
1430 10/18
1030 10/19
1715 10/20
1530 10/23

855 10/24
910 10/31
845 11/6

1400 11/8
1400 11/14
1120 11/15

955 11/16
1856 11/17
1750 11/18
1030 11/19

900 11/20
730 11/21

1020 11/22
730 11/23

1550 11/24
1030 11/25

740 11/26
620 11/27
800 11/28

1050 11/29
910 11/30
900 12/2
655 12/3
645 12/4

1040 12/6
1230 12/9

700 12/11
1600 12/13
1100 12/16

930 12/17
700 12/18

1300 12/20
1230 12/23
1500 12/25

930 12/27
1230 12/29

900 1/1
820 1/3
900 1/6

1600 1/6
1130 1/8
1210 1/10
1020 1/13

915 1/15
1020 1/17

900 1/20
645 1/22
700 1/24

1030 1/27
1505 1/28

915 1/31
1045 2/3

915 2/5
1200 2/7

930 2/10
900 2/12
830 2/14

1010 2/19
1030 2/21

830 2/24

EE-12 EE-13 EE-14 EE-15 EE-16 EE-17 EE-18 EE-19 EE-20 EE-21 EE-22 EE-23 EE-24 EE-25 EE-26 EE-27 EE-28

131 7 72.6 73.7 64.3 3541 OFF 0.9 1.5 207 OFF OFF 21.6 6.01 OFF OFF 1
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

99.5 6.6 69.9 63 #N/A 6795 #N/A 7.4 90.2 165 #N/A 7.5 35.9 121 67.2 18 0
175 50 78 77.4 #N/A 9999 #N/A 1.3 694 209 #N/A 23.8 107.0 125 12.5 5.6 #N/A

2021 #N/A 114 85.4 #N/A 9999 #N/A 3.3 499 229 #N/A 19.4 #N/A 304 28.6 6.9 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A 260 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

23 2.3 0.6 6 #N/A 9999 #N/A 2.4 2.9 121 1.2 2 0.6 28 89 253 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

49.2 18.2 12 39.9 #N/A 3742 #N/A 61.3 142 77.9 21.1 15.6 8.4 340 48.9 #N/A #N/A
#N/A #N/A #N/A #N/A #N/A 1040 #N/A #N/A 2.3 #N/A #N/A #N/A #N/A 53 #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

9.5 14 11.1 9 4.8 17.7 #N/A 39.4 20.7 7 8.1 10.4 #N/A 5.7 6.4 5.4 7.4
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

9 1.5 4.1 2.8 20.4 10.2 412 4.8 24.4 0.5 24.1 16.2 #N/A 0.3 0.6 4 1.3
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

8.8 11.3 12.3 13.9 23.1 208 356 #N/A 16.1 92.8 12.4 20.9 #N/A 97.8 15.9 18.9 21.6
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

14.2 9.2 6.9 7.1 44.4 65.4 242 #N/A 19.8 21 4.6 26 #N/A 16.1 9.6 95.4 20.6
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

0.4 0.1 0 1.3 1.1 29.7 23.1 #N/A 0.1 1 0 0.7 #N/A 0.2 0.2 11.9 0
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

6 4.4 6.3 6.7 3.2 658 #N/A #N/A 12.4 3.8 0.3 5.6 #N/A 56.3 46.6 18.6 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

1.5 1.7 2.4 3.2 1.8 55 2.6 #N/A 2.8 2.8 2.7 2.8 #N/A 13.5 3.1 21.3 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
extraction 
rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

9/27/2002 10:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 408 70 0.00 0.0
9/27/2002 22:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
9/28/2002 10:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
9/28/2002 22:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
9/29/2002 10:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
9/29/2002 22:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
9/30/2002 10:00 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
10/2/2002 19:15 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
10/2/2002 19:15 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
10/2/2002 19:15 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
10/2/2002 19:15 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.00 0.0
10/2/2002 19:15 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 74 85 0.00 0.0

#N/A 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.02 0.0
10/4/2002 0:10 0 0 0 0.0 0.0 0.0 17.9 80.0 0.0 0.0 4435 0.0 383 79 0.02 0.0

10/4/2002 12:10 0 0 360 14.7 14.7 14.7 11.7 90.0 1.4 1.4 4459 0.2 343 90 0.17 0.2
10/5/2002 0:10 0 0 360 14.7 29.5 29.5 12.4 82.0 0.9 2.3 4470 0.3 380 70 0.00 0.2

10/5/2002 12:10 0 0 360 14.7 44.2 44.2 12.5 86.0 1.2 3.5 4499 0.6 380 88 0.17 0.4
10/6/2002 0:10 0 0 360 14.7 59.0 59.0 14.2 70.0 0.0 3.5 4693 2.4 395 80 0.10 0.5

10/6/2002 12:10 0 0 360 14.7 73.7 73.7 9.4 84.0 0.8 4.3 4593 1.4 385 98 0.27 0.8
10/7/2002 0:10 0 0 360 14.7 88.5 88.5 13.1 80.0 0.8 5.1 4629 1.8 410 80 0.10 0.9

10/7/2002 12:10 0 0 360 14.7 103.2 103.2 10.1 74.0 0.2 5.3 4639 1.9 303 84 0.11 1.0
10/8/2002 0:10 0 0 360 14.7 118.0 118.0 15.7 72.0 0.2 5.5 4674 2.2 300 80 0.08 1.0

10/8/2002 12:10 0 0 360 14.7 132.7 132.7 7.8 78.0 0.4 5.9 4744 2.8 496 91 0.26 1.3
10/9/2002 0:10 0 0 360 14.7 147.4 147.4 11.8 84.0 1.0 6.9 5492 9.7 253 80 0.06 1.4

10/9/2002 12:10 0 0 360 14.7 162.2 162.2 14.0 88.0 1.5 8.4 6015 14.5 496 89 0.24 1.6
10/10/2002 0:10 0 0 360 14.7 176.9 176.9 15.1 87.0 1.5 9.9 6306 17.1 537 82 0.16 1.8

10/10/2002 12:10 0 0 360 14.7 191.7 191.7 #N/A 0.0 540 80 0.14 1.9
10/11/2002 0:10 0 0 360 14.7 206.4 206.4 #N/A 0.0 540 80 0.14 2.1

10/11/2002 12:10 0 0 360 14.7 221.2 221.2 #N/A 0.0 540 80 0.14 2.2
10/12/2002 0:10 0 0 480 19.7 240.8 240.8 13.8 84.0 4.6 14.5 7186 25.2 540 80 0.14 2.3

10/12/2002 12:10 0 0 480 19.7 260.5 260.5 #N/A 0.0 400 80 0.10 2.4
10/13/2002 0:10 0 0 480 19.7 280.1 280.1 11.0 86.0 2.1 16.7 7207 25.4 243 80 0.06 2.5

10/13/2002 12:10 0 0 480 19.7 299.8 299.8 15.8 89.0 1.8 18.5 7207 25.4 257 86 0.10 2.6
10/14/2002 0:10 0 0 480 19.7 319.5 319.5 15.7 84.0 1.3 19.8 7217 25.5 243 70 0.00 2.6

10/14/2002 12:10 0 0 480 19.7 339.1 339.1 #N/A 0.0 245 70 0.00 2.6
10/15/2002 0:10 0 0 480 19.7 358.8 358.8 13.8 88.0 3.0 22.7 7239 25.7 265 78 0.05 2.7

10/15/2002 12:10 0 0 480 19.7 378.4 378.4 #N/A 0.0 245 75 0.03 2.7
10/16/2002 0:10 0 0 480 19.7 398.1 398.1 8.1 88.0 1.8 24.5 7309 26.3 246 75 0.03 2.7

10/16/2002 12:10 0 0 480 19.7 417.7 417.7 #N/A 0.0 200 75 0.03 2.7
10/17/2002 0:10 0 0 480 19.7 437.4 437.4 14.8 86.0 2.8 27.3 7309 26.3 87 70 0.00 2.7

10/17/2002 12:10 0 0 480 19.7 457.1 457.1 #N/A 0.0 200 70 0.00 2.7
10/18/2002 0:10 0 0 480 19.7 476.7 476.7 9.6 86.0 1.8 29.2 7300 26.2 252 72 0.01 2.8

10/18/2002 12:10 0 0 0 0.0 476.7 476.7 11.0 90.0 1.3 30.5 7322 26.4 235 84 0.08 2.8
10/19/2002 0:10 0 0 480 19.7 496.4 496.4 11.3 89.0 1.3 31.8 7306 26.3 255 70 0.00 2.8

10/19/2002 12:10 0 0 480 19.7 516.0 516.0 #N/A 0.0 255 70 0.00 2.8
10/20/2002 0:10 0 0 480 19.7 535.7 535.7 #N/A 87.0 255 70 0.00 2.8
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
extraction 
rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

10/20/2002 12:10 0 0 480 19.7 555.4 555.4 11.1 95.0 1.7 33.4 7412 27.3 237 86 0.10 2.9
10/21/2002 0:10 0 0 480 19.7 575.0 575.0 0.0 93.0 0.0 33.4 7412 27.3 228 80 0.06 3.0

10/21/2002 12:10 0 0 480 19.7 594.7 594.7 #N/A 0.0 0 230 80 0.06 3.0
10/22/2002 0:10 0 0 480 19.7 614.3 614.3 13.7 93.0 3.8 37.2 7412 27.3 237 78 0.05 3.1

10/22/2002 12:10 0 0 480 19.7 634.0 634.0 #N/A 0.0 240 78 0.05 3.1
10/23/2002 0:10 0 0 480 19.7 653.7 653.7 16.1 96.0 5.0 42.2 7497 28.0 246 78 0.05 3.2

10/23/2002 12:10 0 0 480 19.7 673.3 673.3 #N/A 0.0 246 78 0.05 3.2
10/24/2002 0:10 0 0 480 19.7 693.0 693.0 7.5 100.0 2.7 44.9 5591 10.6 200 80 0.05 3.3

10/24/2002 12:10 7,125 59 480 19.7 712.6 772.0 18.4 100.0 3.3 48.3 7531 28.4 100 80 0.03 3.3
10/25/2002 0:10 #N/A #N/A 480 19.7 732.3 #N/A 10.2 100.0 1.8 50.1 7531 28.4 74 80 0.02 3.3

10/25/2002 12:10 15,249 127 480 19.7 751.9 878.9 0.0 0.0 0.0 50.1 150 80 0.04 3.4
10/25/2002 22:00 27,244 227 480 16.1 768.1 994.9 13.9 100.0 2.0 52.1 7531 28.4 234 80 0.05 3.4
10/26/2002 10:00 #N/A #N/A 480 19.7 787.7 #N/A #N/A 0.0 150 80 0.04 3.5
10/26/2002 22:00 #N/A #N/A 480 19.7 807.4 #N/A 14.8 104.0 6.0 58.2 7576 28.8 77 82 0.02 3.5
10/27/2002 10:00 35,270 294 480 19.7 827.0 1120.7 12.9 0.0 7576 28.8 210 97 0.14 3.6
10/27/2002 22:00 #N/A #N/A 480 19.7 846.7 #N/A #N/A 0.0 200 90 0.10 3.7
10/28/2002 10:00 #N/A #N/A 480 19.7 866.3 #N/A #N/A 0.0 100 90 0.05 3.8
10/28/2002 22:00 46,900 390 480 19.7 886.0 1276.5 17.5 110.0 12.6 70.7 7662 29.6 71 86 0.03 3.8
10/29/2002 10:00 53,505 445 480 19.7 905.7 1351.1 #N/A 0.0 200 85 0.08 3.9
10/29/2002 22:00 56,731 472 480 19.7 925.3 1397.7 7.9 112.0 4.0 74.7 7728 30.2 229 85 0.09 4.0
10/30/2002 10:00 #N/A #N/A 480 19.7 945.0 #N/A #N/A 0.0 150 85 0.06 4.0
10/30/2002 22:00 67,300 560 480 19.7 964.6 1525.0 16.1 116.0 8.9 83.5 7902 31.8 74 84 0.03 4.1
10/31/2002 12:10 #N/A #N/A 480 23.2 987.8 #N/A #N/A 0.0 300 88 0.16 4.2
10/31/2002 22:00 77,144 642 480 16.1 1004.0 1646.3 #N/A 0.0 450 88 0.17 4.4
11/1/2002 10:00 #N/A #N/A 480 19.7 1023.6 #N/A 21.9 0.0 8242 34.9 460 90 0.23 4.6
11/1/2002 22:00 #N/A #N/A 480 19.7 1043.3 #N/A 22.0 122.0 27.5 111.0 8697 39.0 459 92 0.26 4.9
11/2/2002 10:00 #N/A #N/A 480 19.7 1062.9 #N/A #N/A 0.0 450 92 0.25 5.1
11/2/2002 22:00 #N/A #N/A 480 19.7 1082.6 #N/A #N/A 0.0 450 92 0.25 5.4
11/3/2002 10:00 95,619 796 480 19.7 1102.3 1898.4 17.6 120.0 15.9 126.8 9950 50.5 450 96 0.30 5.7
11/3/2002 22:00 #N/A #N/A 480 19.7 1121.9 #N/A #N/A 0.0 450 98 0.32 6.0
11/4/2002 10:00 #N/A #N/A 480 19.7 1141.6 #N/A 15.7 0.0 10301 53.7 447 100 0.34 6.3
11/4/2002 22:00 #N/A #N/A 480 19.7 1161.2 #N/A #N/A 0.0 430 100 0.33 6.7
11/5/2002 10:00 116,547 970 480 19.7 1180.9 2151.3 22.5 122.0 28.1 154.9 10501 55.6 420 100 0.32 7.0
11/5/2002 22:00 122,885 1,023 480 19.7 1200.5 2223.7 #N/A 0.0 400 110 0.41 7.4
11/6/2002 12:10 #N/A #N/A 480 23.2 1223.8 #N/A 20.5 125.0 14.8 169.7 11571 65.4 380 120 0.57 8.0
11/7/2002 0:10 #N/A #N/A 480 19.7 1243.4 #N/A #N/A 0.0 400 115 0.46 8.4

11/7/2002 12:10 #N/A #N/A 480 19.7 1263.1 #N/A #N/A 0.0 550 115 0.63 9.0
11/8/2002 0:10 130,203 1,084 480 19.7 1282.7 2366.8 #N/A 0.0 550 115 0.63 9.7

11/8/2002 12:10 #N/A #N/A 480 19.7 1302.4 #N/A 4.7 118.0 4.0 173.7 13059 79.0 563 114 0.63 10.3
11/9/2002 0:10 #N/A #N/A 480 19.7 1322.0 #N/A #N/A 0.0 550 130 0.84 11.1

11/9/2002 12:10 140,326 1,168 480 19.7 1341.7 2510.1 21.9 139.0 18.1 191.8 14763 94.6 509 138 0.88 12.0
11/10/2002 0:10 #N/A #N/A 480 19.7 1361.4 #N/A #N/A 0.0 550 140 0.98 13.0

11/10/2002 12:10 151,725 1,263 480 19.7 1381.0 2644.3 26.5 140.0 22.3 214.1 15906 105.1 509 140 0.91 13.9
11/11/2002 0:10 #N/A #N/A 570 23.3 1404.4 #N/A #N/A 143.0 17842 122.8 509 140 0.91 14.8

11/11/2002 12:10 #N/A #N/A 570 23.3 1427.7 #N/A #N/A 0.0 550 140 0.98 15.8
11/12/2002 0:10 170,655 1,421 570 23.3 1451.1 2871.9 #N/A 0.0 550 140 0.98 16.8
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam
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injected
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power
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energy, 
ETDSP

ETDSP 
energy 
injected
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injected

Liquid 
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rate
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rature

Energy 
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liquid stream
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extracted in 
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KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
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vapor

11/12/2002 12:10 180,873 1,506 570 23.3 1474.4 2980.3 30.6 140.0 38.6 252.7 20732 149.3 395 138 0.68 17.4
11/13/2002 0:10 189,289 1,576 570 23.3 1497.7 3073.8 26.6 0.0 22667 167.0 509 145 0.97 18.4

11/13/2002 12:10 #N/A #N/A 570 23.3 1521.1 #N/A #N/A 0.0 550 150 1.12 19.5
11/14/2002 0:10 #N/A #N/A 570 23.3 1544.4 #N/A #N/A 0.0 550 152 1.14 20.7

11/14/2002 12:10 205,176 1,708 0 0.0 1544.4 3252.7 24.9 155.0 50.7 303.3 26688 203.8 509 155 1.10 21.8
11/15/2002 0:10 #N/A #N/A 570 23.3 1567.8 #N/A 28.5 0.0 550 155 1.19 23.0

11/15/2002 12:10 219,741 1,830 570 23.3 1591.1 3420.7 33.0 155.0 33.6 337.0 31192 245.1 509 155 1.10 24.1
11/16/2002 0:10 228,013 1,898 570 23.3 1614.5 3512.9 22.3 162.0 12.3 349.2 34888 278.9 521 160 1.19 25.3

11/16/2002 12:10 235,249 1,959 570 23.3 1637.8 3596.5 #N/A 170.0 0.0 349.2 563 175 1.50 26.8
11/17/2002 0:10 237,279 1,976 545 22.3 1660.1 3635.7 20.0 175.0 12.6 361.8 472 145 0.90 27.7
11/17/2002 8:50 240,821 2,005 509 15.1 1675.2 3680.3 13.3 149.0 10.8 372.6 49168 409.7 519 150 0.76 28.4
11/18/2002 0:00 242,392 2,018 500 25.9 1701.1 3719.2 #N/A 0.0 0.0 372.6 50275 419.8 563 150 1.45 29.9
11/18/2002 6:40 244,919 2,039 500 11.4 1712.5 3751.6 6.2 143.0 1.5 374.1 51382 430.0 519 134 0.47 30.3
11/19/2002 2:00 248,843 2,072 500 33.0 1745.4 3817.3 15.6 150.0 12.1 386.2 52181 437.3 519 142 1.53 31.9
11/19/2002 9:20 249,898 2,081 500 12.5 1758.0 3838.6 31.0 154.0 9.5 395.7 53776.5 451.9 563 150 0.70 32.6
11/20/2002 5:00 253,800 2,113 350 23.5 1781.4 3894.6 #N/A 144.0 9.0 404.7 55372 466.5 534 132 1.38 33.9

11/20/2002 22:00 258,000 2,148 200 11.6 1793.1 3941.2 #N/A 145.0 9.0 413.7 #N/A 524.0 563 135 1.32 35.3
11/20/2002 22:30 258,623 2,153 200 0.3 1793.4 3946.7 12.5 150.0 1.0 414.7 61,718 524.6 569 136 0.04 35.3
11/21/2002 22:00 263,200 2,191 200 16.0 1809.4 4000.8 #N/A 145.0 13.0 427.7 #N/A 535.0 600 140 2.09 37.4
11/22/2002 2:00 263,447 2,193 0 0.0 1809.4 4002.9 15.2 140.0 2.0 429.7 63,429 540.3 534 145 0.34 37.7

11/22/2002 14:00 #N/A #N/A 0 0.0 1809.4 #N/A 18.3 145.0 8.2 437.9 #N/A #N/A 570 143 1.06 38.8
11/23/2002 1:00 267,359 2,226 250 19.6 1829.1 4055.1 12.5 150.0 5.5 443.4 64,663 551.6 534 140 0.87 39.6

11/23/2002 18:50 272,504 2,269 300 18.3 1847.3 4116.2 17.4 150.0 12.4 455.9 66,680 570.1 534 144 1.49 41.1
11/24/2002 0:00 274,053 2,282 300 5.3 1852.6 4134.4 25.3 145.0 4.9 460.8 67,569 578.2 534 145 0.44 41.6
11/24/2002 6:20 276,359 2,301 300 6.5 1859.1 4160.1 26.1 149.0 6.5 467.3 68,921 590.6 534 144 0.53 42.1

11/24/2002 13:20 278,832 2,322 300 7.2 1866.3 4187.8 10.6 167.0 3.6 470.9 69,905 599.6 478 164 0.67 42.8
11/24/2002 17:10 280,318 2,334 300 3.9 1870.2 4204.1 17.3 165.0 3.1 474.0 70,251 602.8 504 165 0.39 43.2
11/24/2002 21:10 281,865 2,347 300 4.1 1874.3 4221.1 21.9 168.0 4.3 478.3 70,728 607.1 478 168 0.40 43.6
11/24/2002 23:12 282,652 2,353 300 2.1 1876.4 4229.7 19.2 166.0 1.9 480.2 70,925 609.0 499 166 0.21 43.8
11/25/2002 1:45 283,638 2,362 300 2.6 1879.0 4240.5 21.3 166.0 2.6 482.8 71,192 611.4 509 166 0.26 44.0
11/25/2002 3:42 284,392 2,368 300 2.0 1881.0 4248.8 18.5 170.0 1.8 484.6 71,386 613.2 494 170 0.20 44.2
11/25/2002 5:40 285,153 2,374 300 2.0 1883.0 4257.2 21.9 170.0 2.2 486.7 71,711 616.1 499 170 0.21 44.4
11/25/2002 7:00 285,669 2,378 300 1.4 1884.4 4262.8 22.9 165.0 1.4 488.2 71,744 616.5 494 163 0.13 44.6
11/25/2002 9:40 286,691 2,387 300 2.7 1887.1 4274.1 22.6 168.0 3.0 491.1 72,032 619.1 504 168 0.28 44.8

11/25/2002 11:55 287,517 2,394 300 2.3 1889.4 4283.2 25.4 172.0 2.9 494.1 72,288 621.4 504 172 0.24 45.1
11/25/2002 19:30 290,460 2,418 300 7.8 1897.1 4315.5 28.7 172.0 11.1 505.2 73,410 631.7 494 172 0.81 45.9
11/25/2002 21:25 291,119 2,424 300 2.0 1899.1 4323.0 19.7 172.0 1.9 507.1 74,435 641.1 509 172 0.21 46.1
11/25/2002 23:38 291,722 2,429 300 2.3 1901.4 4330.3 17.2 172.0 1.9 509.0 75,065 646.9 499 172 0.24 46.3
11/26/2002 1:27 292,549 2,436 300 1.9 1903.2 4339.0 33.2 177.0 3.2 512.2 75,514 651.0 519 177 0.21 46.6
11/26/2002 3:50 293,845 2,447 300 2.4 1905.7 4352.2 30.7 170.0 3.7 515.9 76,113 656.5 499 170 0.25 46.8
11/26/2002 6:15 294,439 2,451 300 2.5 1908.2 4359.7 20.7 172.0 2.6 518.4 76,713 662.0 509 172 0.27 47.1
11/26/2002 7:40 294,675 2,453 300 1.5 1909.6 4363.1 27.5 172.0 2.0 520.4 77,513 669.3 519 172 0.16 47.2
11/26/2002 9:50 295,226 2,458 300 2.2 1911.8 4369.9 29.1 172.0 3.2 523.6 78,313 676.6 514 172 0.24 47.5

11/26/2002 11:52 295,759 2,462 300 2.1 1913.9 4376.4 17.6 169.0 1.8 525.4 79,113 683.9 529 169 0.23 47.7
11/26/2002 13:30 296,885 2,472 300 1.7 1915.6 4387.4 18.2 165.0 1.4 526.8 80,013 692.2 534 165 0.18 47.9
11/26/2002 15:05 297,340 2,476 300 1.6 1917.2 4392.9 21.3 169.0 1.7 528.5 80,913 700.4 575 169 0.19 48.1
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU
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11/26/2002 17:20 297,173 2,474 300 2.3 1919.5 4393.8 22.1 163.0 2.3 530.8 81,713 707.8 534 163 0.24 48.3
11/26/2002 18:25 297,463 2,477 300 1.1 1920.6 4397.3 26.2 170.0 1.4 532.2 81,917 709.6 519 170 0.12 48.4
11/26/2002 20:10 297,675 2,478 300 1.8 1922.4 4400.8 23.6 164.0 1.9 534.2 82,272 712.9 534 164 0.19 48.6
11/26/2002 22:25 297,914 2,480 300 2.3 1924.7 4405.1 21.8 162.0 2.2 536.4 82,722 717.0 534 162 0.23 48.8
11/27/2002 0:25 298,161 2,482 300 2.0 1926.8 4409.2 22.3 162.0 2.0 538.5 83,086 720.3 534 162 0.21 49.1
11/27/2002 2:30 298,413 2,485 300 2.1 1928.9 4413.5 20.4 161.0 1.9 540.4 83,441 723.6 534 161 0.21 49.3
11/27/2002 4:40 298,710 2,487 300 2.2 1931.1 4418.2 21.3 162.0 2.1 542.5 84,001 728.7 534 162 0.23 49.5
11/27/2002 6:40 298,871 2,488 300 2.0 1933.2 4421.6 15.7 160.0 1.4 543.9 84,148 730.1 576 160 0.22 49.7
11/27/2002 8:00 299,039 2,490 300 1.4 1934.5 4424.3 22.2 160.0 1.3 545.3 84,346 731.9 572 160 0.15 49.9
11/27/2002 9:00 299,149 2,491 300 1.0 1935.5 4426.3 21.9 160.0 1.0 546.2 84,526 733.5 284 160 0.05 49.9

11/27/2002 11:10 299,367 2,493 300 2.2 1937.8 4430.3 24.2 158.0 2.3 548.5 84,991 737.8 310 158 0.12 50.0
11/27/2002 12:40 299,514 2,494 300 1.5 1939.3 4433.1 23.5 157.0 1.5 550.1 85,315 740.7 308 157 0.09 50.1
11/27/2002 14:30 299,822 2,496 300 1.9 1941.2 4437.5 24.4 160.0 2.0 552.1 85,696 744.2 306 160 0.11 50.2
11/27/2002 16:25 300,212 2,500 300 2.0 1943.1 4442.7 26.0 169.0 2.5 554.6 86,099 747.9 290 169 0.12 50.3
11/27/2002 17:45 300,491 2,502 0 0.0 1943.1 4445.0 26.1 169.0 1.7 556.3 86,372 750.4 288 169 0.08 50.4
11/27/2002 20:00 301,022 2,506 0 0.0 1943.1 4449.4 30.4 172.0 3.5 559.8 86,868 755.0 288 172 0.14 50.6
11/27/2002 21:50 301,248 2,508 0 0.0 1943.1 4451.3 18.2 171.0 1.7 561.4 87,122 757.3 288 171 0.11 50.7
11/27/2002 23:59 301,637 2,511 0 0.0 1943.1 4454.6 28.0 170.0 3.0 564.4 87,624 761.9 288 170 0.13 50.8
11/28/2002 2:25 302,111 2,515 0 0.0 1943.1 4458.5 20.5 168.0 2.4 566.9 88,113 766.4 288 168 0.15 51.0
11/28/2002 4:50 302,481 2,518 0 0.0 1943.1 4461.6 18.4 166.0 2.1 569.0 88,506 770.0 288 166 0.14 51.1
11/28/2002 6:20 302,704 2,520 0 0.0 1943.1 4463.4 18.6 166.0 1.3 570.4 88,654 771.3 288 166 0.09 51.2
11/28/2002 9:35 303,368 2,526 0 0.0 1943.1 4469.0 22.1 167.0 3.5 573.8 89,333 777.5 316 167 0.21 51.4

11/28/2002 11:15 303,583 2,528 0 0.0 1943.1 4470.8 23.1 165.0 1.8 575.7 89,700 780.9 326 165 0.11 51.5
11/28/2002 12:25 303,774 2,529 0 0.0 1943.1 4472.4 28.2 165.0 1.6 577.2 90,031 783.9 332 165 0.08 51.6
11/28/2002 17:30 304,506 2,535 0 0.0 1943.1 4478.5 21.1 156.0 4.6 581.8 91,262 795.2 360 156 0.33 51.9
11/28/2002 20:20 304,963 2,539 0 0.0 1943.1 4482.3 22.2 160.0 2.8 584.7 92,017 802.1 330 160 0.18 52.1
11/28/2002 21:50 305,218 2,541 0 0.0 1943.1 4484.4 21.3 160.0 1.4 586.1 92,446 806.1 353 160 0.10 52.2
11/29/2002 0:20 305,634 2,545 0 0.0 1943.1 4487.8 18.3 160.0 2.1 588.2 93,066 811.7 353 160 0.17 52.4
11/29/2002 1:40 305,840 2,546 0 0.0 1943.1 4489.6 13.9 152.0 0.8 588.9 93,317 814.0 330 152 0.08 52.4
11/29/2002 4:00 306,168 2,549 0 0.0 1943.1 4492.3 14.7 150.0 1.4 590.3 93,783 818.3 330 150 0.13 52.6
11/29/2002 5:50 306,398 2,551 0 0.0 1943.1 4494.2 10.4 150.0 0.8 591.0 94,057 820.8 353 150 0.11 52.7
11/29/2002 8:20 306,752 2,554 0 0.0 1943.1 4497.2 11.8 149.0 1.2 592.2 94,515 825.0 381 149 0.16 52.8

11/29/2002 10:40 307,163 2,557 0 0.0 1943.1 4500.6 16.9 153.0 1.6 593.8 95,000 829.4 342 153 0.14 53.0
11/29/2002 12:15 307,473 2,560 0 0.0 1943.1 4503.2 19.4 153.0 1.3 595.1 95,341 832.6 342 153 0.10 53.1
11/29/2002 14:00 307,779 2,563 0 0.0 1943.1 4505.7 16.4 153.0 1.2 596.3 95,811 836.9 362 153 0.11 53.2
11/29/2002 16:40 308,850 2,571 0 0.0 1943.1 4514.6 14.1 155.0 1.6 597.9 96,226 840.7 381 155 0.18 53.4
11/29/2002 17:50 308,293 2,567 0 0.0 1943.1 4510.0 9.7 155.0 0.5 598.4 96,505 843.2 385 155 0.08 53.4
11/29/2002 20:30 308,649 2,570 0 0.0 1943.1 4512.9 13.4 150.0 1.4 599.8 96,944 847.2 353 150 0.16 53.6
11/29/2002 22:00 308,838 2,571 0 0.0 1943.1 4514.5 13.2 150.0 0.8 600.6 97,305 850.6 353 150 0.09 53.7
11/30/2002 0:00 309,093 2,574 0 0.0 1943.1 4516.6 12.8 150.0 1.0 601.6 97,584 853.1 353 150 0.12 53.8
11/30/2002 2:20 309,374 2,576 0 0.0 1943.1 4519.0 12.8 150.0 1.2 602.8 97,990 856.8 353 150 0.14 54.0
11/30/2002 4:00 309,546 2,577 0 0.0 1943.1 4520.4 9.1 150.0 0.6 603.4 98,204 858.8 353 150 0.10 54.1
11/30/2002 6:00 309,792 2,579 0 0.0 1943.1 4522.5 12.7 150.0 1.0 604.4 98,538 861.8 353 150 0.12 54.2
11/30/2002 7:40 309,962 2,581 0 0.0 1943.1 4523.9 11.1 149.0 0.7 605.2 98,795 864.2 360 149 0.10 54.3
11/30/2002 9:20 310,922 2,589 0 0.0 1943.1 4531.9 11.8 146.0 0.7 605.9 99,033 866.4 353 146 0.09 54.4

11/30/2002 11:30 311,330 2,592 0 0.0 1943.1 4535.3 16.4 151.0 1.4 607.3 99,447 870.2 385 151 0.14 54.5
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11/30/2002 13:10 311,640 2,595 0 0.0 1943.1 4537.9 16.0 150.0 1.1 608.4 99,719 872.7 373 150 0.11 54.6
11/30/2002 15:20 312,072 2,598 0 0.0 1943.1 4541.4 14.9 152.0 1.3 609.7 100,202 877.1 381 152 0.14 54.8
11/30/2002 17:15 311,639 2,595 0 0.0 1943.1 4537.8 13.8 150.0 1.1 610.8 100,428 879.2 367 150 0.12 54.9
11/30/2002 20:05 312,030 2,598 0 0.0 1943.1 4541.1 14.7 150.0 1.7 612.5 100,887 883.4 353 150 0.17 55.0
11/30/2002 22:00 312,299 2,600 0 0.0 1943.1 4543.3 14.2 150.0 1.1 613.5 101,192 886.2 353 150 0.11 55.2
11/30/2002 23:57 312,584 2,603 0 0.0 1943.1 4545.7 12.9 150.0 1.0 614.6 101,501 889.0 388 150 0.13 55.3

12/1/2002 2:20 312,976 2,606 0 0.0 1943.1 4549.0 15.5 150.0 1.5 616.0 101,934 892.9 353 150 0.14 55.4
12/1/2002 3:55 313,165 2,607 0 0.0 1943.1 4550.5 14.9 150.0 0.9 617.0 102,161 895.0 353 150 0.09 55.5
12/1/2002 6:00 313,450 2,610 0 0.0 1943.1 4552.9 18.0 150.0 1.5 618.5 102,536 898.5 353 150 0.12 55.7
12/1/2002 9:00 313,906 2,614 0 0.0 1943.1 4556.7 17.8 152.0 2.2 620.7 103,209 904.6 357 152 0.19 55.8

12/1/2002 10:45 314,467 2,618 0 0.0 1943.1 4561.4 15.7 147.0 1.1 621.7 103,507 907.4 374 147 0.11 55.9
12/1/2002 13:25 315,398 2,626 0 0.0 1943.1 4569.1 16.3 156.0 1.9 623.6 103,886 910.8 334 156 0.16 56.1
12/1/2002 16:25 316,761 2,637 300 3.1 1946.2 4583.6 28.4 158.0 3.7 627.3 104,664 918.0 353 158 0.20 56.3
12/1/2002 20:00 317,894 2,647 300 3.7 1949.9 4596.7 17.0 156.0 2.6 630.0 105,236 923.2 330 156 0.22 56.5
12/1/2002 21:12 318,357 2,651 300 1.2 1951.1 4601.7 31.3 156.0 1.6 631.6 105,586 926.4 330 156 0.07 56.6
12/1/2002 22:58 319,145 2,657 300 1.8 1952.9 4610.1 27.2 156.0 2.1 633.6 106,059 930.7 322 156 0.10 56.7
12/2/2002 1:50 320,110 2,665 300 2.9 1955.9 4621.1 26.8 156.0 3.3 636.9 106,786 937.4 322 156 0.17 56.9
12/2/2002 3:50 320,962 2,672 300 2.0 1957.9 4630.2 28.2 156.0 2.4 639.4 107,327 942.3 322 156 0.12 57.0
12/2/2002 5:52 321,604 2,678 300 2.1 1960.0 4637.7 25.3 157.0 2.2 641.6 107,817 946.8 322 157 0.12 57.1
12/2/2002 8:15 322,413 2,684 300 2.4 1962.4 4646.8 25.9 159.0 2.7 644.3 108,423 952.4 288 159 0.13 57.2

12/2/2002 10:45 323,442 2,693 300 2.6 1965.0 4658.0 28.3 159.0 3.2 647.5 109,090 958.5 345 159 0.16 57.4
12/2/2002 16:00 325,185 2,707 300 5.4 1970.4 4677.8 27.6 162.0 6.7 654.1 110,326 969.8 345 162 0.35 57.7
12/2/2002 18:00 325,742 2,712 300 2.0 1972.4 4684.5 31.7 162.0 2.9 657.1 110,940 975.4 338 162 0.13 57.9
12/2/2002 20:10 326,103 2,715 300 2.2 1974.6 4689.8 28.3 161.0 2.8 659.8 111,536 980.9 345 161 0.14 58.0
12/2/2002 22:00 326,466 2,718 300 1.9 1976.5 4694.7 29.1 161.0 2.4 662.3 112,026 985.4 330 161 0.12 58.1
12/3/2002 0:00 327,117 2,724 300 2.0 1978.5 4702.1 34.9 162.0 3.2 665.5 112,653 991.1 353 162 0.14 58.3
12/3/2002 2:30 327,949 2,731 300 2.6 1981.1 4711.6 22.7 161.0 2.6 668.1 113,379 997.8 345 161 0.17 58.4
12/3/2002 4:19 328,777 2,737 300 1.9 1983.0 4720.4 31.2 160.0 2.5 670.6 113,880 1002.4 345 160 0.12 58.6
12/3/2002 6:00 329,108 2,740 300 1.7 1984.7 4724.8 37.7 162.0 2.9 673.5 114,259 1005.8 314 162 0.10 58.7
12/3/2002 7:15 329,531 2,744 300 1.3 1986.0 4729.6 38.3 163.0 2.2 675.7 114,624 1009.2 338 163 0.08 58.7
12/3/2002 9:45 330,451 2,751 300 2.6 1988.5 4739.9 36.7 162.0 4.2 680.0 115,505 1017.2 338 162 0.16 58.9

12/3/2002 12:20 331,220 2,758 300 2.6 1991.2 4748.9 28.2 162.0 3.3 683.3 116,082 1022.5 314 162 0.16 59.1
12/3/2002 14:55 331,992 2,764 300 2.6 1993.8 4758.0 30.9 162.0 3.7 687.0 116,768 1028.8 353 162 0.18 59.2
12/3/2002 17:03 332,678 2,770 300 2.2 1996.0 4765.9 31.7 165.0 3.2 690.2 117,325 1033.9 357 165 0.15 59.4
12/3/2002 19:00 333,420 2,776 300 2.0 1998.0 4774.1 31.4 163.0 2.8 693.0 118,043 1040.5 345 163 0.13 59.5
12/3/2002 21:15 334,145 2,782 300 2.3 2000.3 4782.4 26.3 165.0 2.8 695.8 118,649 1046.0 338 165 0.15 59.7
12/3/2002 23:15 334,655 2,786 300 2.0 2002.4 4788.7 27.8 164.0 2.6 698.5 119,224 1051.3 338 164 0.13 59.8
12/4/2002 1:13 335,527 2,794 300 2.0 2004.4 4798.0 33.5 163.0 3.1 701.5 119,945 1057.9 338 163 0.13 59.9
12/4/2002 3:15 336,104 2,798 300 2.1 2006.4 4804.8 26.7 164.0 2.6 704.1 120,492 1062.9 322 164 0.13 60.1
12/4/2002 4:30 336,451 2,801 300 1.3 2007.7 4809.0 24.6 164.0 1.4 705.5 120,906 1066.7 338 164 0.08 60.2
12/4/2002 6:30 337,110 2,807 300 2.0 2009.8 4816.6 29.1 164.0 2.7 708.2 121,514 1072.3 338 164 0.13 60.3

12/4/2002 12:30 339,205 2,824 300 6.1 2015.9 4840.1 29.0 162.0 8.0 716.2 123,219 1087.9 345 162 0.40 60.7
12/4/2002 14:35 339,884 2,830 300 2.1 2018.1 4847.9 26.6 165.0 2.6 718.9 123,727 1092.5 353 165 0.15 60.8
12/4/2002 16:45 340,625 2,836 500 3.7 2021.8 4857.8 28.5 163.0 2.9 721.7 124,294 1097.7 345 163 0.15 61.0
12/4/2002 20:00 341,742 2,845 500 5.5 2027.3 4872.6 24.0 162.0 3.6 725.3 125,053 1104.7 353 162 0.22 61.2
12/4/2002 22:00 342,237 2,849 500 3.4 2030.7 4880.2 22.1 162.0 2.0 727.3 125,607 1109.8 374 162 0.15 61.4
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12/5/2002 0:00 342,962 2,855 500 3.4 2034.1 4889.6 29.4 162.0 2.7 730.1 126,103 1114.3 353 162 0.14 61.5
12/5/2002 2:00 343,574 2,861 500 3.4 2037.5 4898.1 25.5 162.0 2.3 732.4 126,707 1119.8 353 162 0.14 61.6
12/5/2002 4:13 344,273 2,866 500 3.8 2041.3 4907.7 25.3 162.0 2.6 735.0 127,165 1124.0 353 162 0.15 61.8
12/5/2002 6:00 344,815 2,871 500 3.0 2044.4 4915.3 24.5 162.0 2.0 737.0 127,624 1128.2 353 162 0.12 61.9
12/5/2002 8:40 345,681 2,878 500 4.6 2048.9 4927.0 27.3 164.0 3.4 740.4 128,314 1134.6 378 164 0.20 62.1

12/5/2002 10:25 346,279 2,883 500 3.0 2051.9 4935.0 26.8 165.0 2.2 742.6 128,729 1138.4 378 165 0.13 62.2
12/5/2002 13:10 347,124 2,890 500 4.7 2056.6 4946.7 25.9 164.0 3.3 746.0 129,415 1144.6 322 164 0.18 62.4
12/5/2002 14:25 347,515 2,893 500 2.1 2058.7 4952.1 26.1 166.0 1.6 747.5 129,757 1147.8 342 166 0.09 62.5
12/5/2002 21:00 349,676 2,911 500 11.2 2070.0 4981.4 28.8 164.0 8.9 756.4 131,593 1164.6 353 164 0.46 63.0
12/5/2002 22:00 349,971 2,914 500 1.7 2071.7 4985.5 28.3 164.0 1.3 757.8 131,840 1166.8 353 164 0.07 63.0
12/6/2002 0:00 350,606 2,919 500 3.4 2075.1 4994.2 31.2 164.0 2.9 760.7 132,511 1173.0 353 164 0.14 63.2
12/6/2002 2:00 351,307 2,925 500 3.4 2078.5 5003.5 31.8 166.0 3.1 763.7 132,990 1177.4 388 166 0.16 63.3
12/6/2002 4:00 352,111 2,932 500 3.4 2081.9 5013.6 26.6 162.0 2.4 766.2 133,689 1183.8 489 162 0.19 63.5
12/6/2002 6:00 352,624 2,936 500 3.4 2085.3 5021.3 30.4 162.0 2.8 769.0 134,155 1188.0 861 162 0.34 63.9

12/6/2002 10:20 354,145 2,949 500 7.4 2092.7 5041.3 26.9 164.0 5.5 774.5 135,452 1199.9 306 164 0.26 64.1
12/6/2002 12:40 354,813 2,954 500 4.0 2096.7 5050.9 26.5 163.0 2.9 777.3 136,198 1206.8 314 163 0.14 64.3
12/6/2002 14:05 355,196 2,957 500 2.4 2099.1 5056.5 25.3 163.0 1.7 779.0 136,714 1211.5 306 163 0.09 64.4
12/6/2002 16:20 355,818 2,963 500 3.8 2103.0 5065.5 27.4 164.0 2.9 781.9 137,329 1217.1 326 164 0.15 64.5
12/6/2002 20:00 356,454 2,968 500 6.3 2109.2 5077.0 23.8 162.0 4.0 785.9 138,465 1227.5 846 162 0.60 65.1
12/6/2002 22:00 356,798 2,971 500 3.4 2112.6 5083.3 19.8 162.0 1.8 787.7 139,016 1232.6 843 162 0.33 65.4
12/7/2002 0:00 357,239 2,974 500 3.4 2116.0 5090.4 22.8 162.0 2.1 789.8 139,642 1238.3 742 162 0.29 65.7
12/7/2002 2:00 357,559 2,977 500 3.4 2119.4 5096.5 25.9 162.0 2.4 792.2 140,357 1244.8 636 162 0.25 66.0
12/7/2002 4:00 357,948 2,980 500 3.4 2122.9 5103.1 17.9 162.0 1.6 793.9 140,827 1249.2 656 162 0.26 66.2
12/7/2002 6:00 358,163 2,982 500 3.4 2126.3 5108.3 19.1 162.0 1.8 795.6 141,380 1254.2 590 162 0.23 66.5
12/7/2002 8:10 358,552 2,985 500 3.7 2130.0 5115.3 12.8 150.0 1.1 796.7 141,851 1258.5 414 150 0.15 66.6

12/7/2002 10:05 358,920 2,988 500 3.3 2133.2 5121.6 14.6 154.0 1.2 797.9 142,315 1262.8 381 154 0.13 66.7
12/7/2002 12:15 359,304 2,992 500 3.7 2136.9 5128.5 19.1 158.0 1.8 799.7 143,109 1270.1 360 158 0.15 66.9
12/7/2002 14:10 359,585 2,994 500 3.3 2140.2 5134.1 19.6 159.0 1.7 801.4 143,614 1274.7 367 159 0.13 67.0
12/7/2002 16:10 359,901 2,997 500 3.4 2143.6 5140.2 21.6 160.0 1.9 803.3 144,155 1279.6 367 160 0.14 67.2
12/7/2002 18:05 360,228 2,999 500 3.3 2146.9 5146.1 23.2 160.0 2.0 805.3 144,815 1285.7 381 160 0.14 67.3
12/7/2002 20:15 360,677 3,003 500 3.7 2150.6 5153.6 23.9 160.0 2.3 807.6 145,479 1291.8 381 160 0.16 67.5
12/7/2002 22:20 361,112 3,007 500 3.6 2154.1 5160.8 23.1 158.5 2.1 809.8 146,064 1297.1 374 158.5 0.15 67.6
12/8/2002 0:35 361,427 3,009 500 3.8 2158.0 5167.2 19.5 156.0 1.9 811.7 146,611 1302.1 374 156 0.15 67.8
12/8/2002 2:40 361,819 3,013 500 3.6 2161.5 5174.0 22.8 155.0 2.0 813.7 147,082 1306.4 381 155 0.14 67.9
12/8/2002 4:30 362,085 3,015 500 3.1 2164.7 5179.4 18.4 157.0 1.5 815.1 147,416 1309.5 381 157 0.13 68.0
12/8/2002 6:30 362,403 3,017 500 3.4 2168.1 5185.4 22.4 159.0 2.0 817.1 148,014 1315.0 374 159 0.14 68.2
12/8/2002 8:00 362,743 3,020 500 2.6 2170.6 5190.8 21.9 160.0 1.5 818.6 148,285 1317.5 353 160 0.10 68.3

12/8/2002 10:05 363,022 3,023 500 3.6 2174.2 5196.7 26.6 158.0 2.4 821.0 148,841 1322.6 360 158 0.14 68.4
12/8/2002 12:00 363,444 3,026 500 3.3 2177.5 5203.5 24.2 160.0 2.1 823.1 149,282 1326.6 360 160 0.13 68.5
12/8/2002 14:02 363,703 3,028 500 3.5 2180.9 5209.1 19.8 156.0 1.7 824.9 149,638 1329.9 374 156 0.14 68.7
12/8/2002 15:57 363,991 3,031 500 3.3 2184.2 5214.8 22.5 156.0 1.9 826.7 149,966 1332.9 381 156 0.13 68.8
12/8/2002 18:00 364,337 3,033 500 3.5 2187.7 5221.2 22.5 160.0 2.1 828.8 150,348 1336.4 381 160 0.15 69.0
12/8/2002 20:23 364,707 3,037 500 4.1 2191.8 5228.3 25.9 156.0 2.6 831.4 150,871 1341.1 388 156 0.17 69.1
12/8/2002 22:15 365,076 3,040 500 3.2 2195.0 5234.6 15.8 155.0 1.3 832.7 151,210 1344.2 381 155 0.13 69.3
12/9/2002 0:17 365,483 3,043 500 3.5 2198.4 5241.4 21.9 158.0 2.0 834.6 151,538 1347.3 381 158 0.14 69.4
12/9/2002 2:35 365,884 3,046 500 3.9 2202.4 5248.7 23.9 157.0 2.4 837.0 151,967 1351.2 381 157 0.16 69.6
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12/9/2002 5:00 366,433 3,051 500 4.1 2206.5 5257.4 34.4 158.0 3.7 840.7 152,399 1355.1 381 158 0.17 69.7
12/9/2002 7:00 366,741 3,053 500 3.4 2209.9 5263.4 10.1 158.0 0.9 841.6 152,703 1357.9 553 158 0.21 69.9
12/9/2002 8:03 366,868 3,055 500 1.8 2211.7 5266.2 28.3 156.0 1.3 842.8 152,900 1359.7 353 156 0.07 70.0

12/9/2002 10:00 367,203 3,057 500 3.3 2215.0 5272.3 24.1 158.0 2.1 844.9 153,236 1362.8 353 158 0.13 70.1
12/9/2002 12:00 367,591 3,061 500 3.4 2218.4 5279.0 31.0 156.0 2.7 847.6 153,659 1366.7 330 156 0.12 70.3
12/9/2002 14:00 367,974 3,064 500 3.4 2221.8 5285.6 21.1 152.0 1.7 849.3 154,055 1370.3 353 152 0.12 70.4
12/9/2002 19:00 368,980 3,072 500 8.5 2230.4 5302.5 13.9 150.0 2.8 852.1 155,814 1386.4 367 150 0.31 70.7
12/10/2002 3:00 370,555 3,085 500 13.7 2244.0 5329.3 17.2 152.0 5.7 857.7 157,516 1402.0 360 152 0.50 71.2
12/10/2002 5:20 370,959 3,089 500 4.0 2248.0 5336.6 16.9 152.0 1.6 859.4 158,245 1408.7 314 152 0.13 71.3
12/10/2002 8:30 371,485 3,093 500 5.4 2253.4 5346.4 19.8 152.0 2.6 861.9 158,832 1414.1 306 152 0.17 71.5

12/10/2002 10:25 371,720 3,095 500 3.3 2256.7 5351.6 18.6 154.0 1.5 863.4 159,203 1417.5 250 154 0.09 71.6
12/10/2002 13:00 371,862 3,096 500 4.4 2261.1 5357.2 19.2 150.0 2.0 865.4 159,781 1422.7 338 150 0.15 71.7
12/10/2002 15:00 371,970 3,097 500 3.4 2264.5 5361.5 20.8 152.0 1.7 867.1 160,113 1425.8 360 152 0.12 71.8
12/10/2002 17:00 372,067 3,098 500 3.4 2267.9 5365.7 19.4 152.0 1.6 868.7 160,203 1426.6 360 152 0.12 72.0
12/10/2002 20:00 372,227 3,099 500 5.1 2273.0 5372.2 20.1 152.0 2.5 871.2 160,715 1431.3 360 152 0.19 72.2
12/10/2002 22:00 372,329 3,100 500 3.4 2276.4 5376.5 18.6 152.0 1.5 872.7 160,993 1433.8 353 152 0.12 72.3
12/11/2002 0:00 372,434 3,101 500 3.4 2279.9 5380.7 15.2 152.0 1.2 873.9 161,130 1435.1 353 152 0.12 72.4
12/11/2002 2:00 372,514 3,102 500 3.4 2283.3 5384.8 17.7 152.0 1.5 875.4 161,299 1436.6 353 152 0.12 72.5
12/11/2002 4:00 372,738 3,103 500 3.4 2286.7 5390.1 14.3 146.0 1.1 876.5 161,431 1437.9 353 146 0.11 72.6
12/11/2002 6:00 372,841 3,104 500 3.4 2290.1 5394.4 12.2 150.0 1.0 877.4 161,555 1439.0 353 150 0.12 72.8
12/11/2002 9:20 372,906 3,105 500 5.7 2295.8 5400.6 16.3 147.0 2.1 879.5 161,858 1441.8 414 147 0.22 73.0

12/11/2002 10:26 372,968 3,105 500 1.9 2297.7 5403.0 16.3 146.0 0.7 880.2 161,948 1442.6 414 146 0.07 73.1
12/11/2002 12:10 373,077 3,106 500 3.0 2300.6 5406.9 19.0 155.0 1.4 881.6 162,086 1443.9 414 155 0.13 73.2
12/11/2002 15:50 373,275 3,108 500 6.3 2306.9 5414.8 25.5 158.0 4.1 885.7 162,749 1449.9 408 158 0.28 73.5
12/11/2002 20:00 373,516 3,110 500 7.1 2314.0 5423.9 31.0 152.0 5.3 891.0 165,065 1471.1 414 152 0.30 73.8
12/11/2002 22:00 373,740 3,112 500 3.4 2317.4 5429.2 24.3 150.0 1.9 893.0 165,279 1473.1 432 150 0.15 73.9
12/12/2002 0:00 373,778 3,112 500 3.4 2320.8 5432.9 28.2 150.0 2.3 895.2 165,518 1475.3 414 150 0.14 74.0
12/12/2002 2:00 373,905 3,113 500 3.4 2324.2 5437.4 24.1 152.0 2.0 897.2 165,729 1477.2 426 152 0.15 74.2
12/12/2002 4:00 374,013 3,114 500 3.4 2327.6 5441.7 28.5 152.0 2.3 899.5 165,968 1479.4 438 152 0.15 74.3
12/12/2002 6:00 374,116 3,115 500 3.4 2331.1 5445.9 26.3 154.0 2.2 901.7 166,278 1482.2 426 154 0.15 74.5
12/12/2002 7:45 374,214 3,116 500 3.0 2334.0 5449.7 28.3 150.0 2.0 903.7 166,654 1485.7 450 150 0.13 74.6

12/12/2002 10:00 374,512 3,118 500 3.8 2337.9 5456.1 25.8 154.0 2.4 906.1 166,917 1488.1 426 154 0.17 74.8
12/12/2002 12:08 374,717 3,120 500 3.6 2341.5 5461.4 24.2 155.0 2.2 908.3 167,117 1489.9 426 155 0.16 75.0
12/12/2002 14:01 374,902 3,121 500 3.2 2344.7 5466.2 24.3 156.0 2.0 910.3 167,347 1492.0 426 156 0.15 75.1
12/12/2002 16:30 375,190 3,124 500 4.2 2349.0 5472.8 32.6 158.0 3.6 913.9 167,795 1496.1 381 158 0.18 75.3
12/12/2002 21:00 375,675 3,128 500 7.7 2356.6 5484.5 34.2 156.0 6.6 920.5 169,545 1512.2 353 156 0.29 75.6
12/13/2002 3:00 376,280 3,133 500 10.2 2366.9 5499.8 30.7 158.0 8.1 928.6 170,797 1523.6 353 158 0.39 76.0
12/13/2002 5:00 376,496 3,135 500 3.4 2370.3 5505.0 29.6 158.0 2.6 931.2 171,394 1529.1 388 158 0.14 76.1
12/13/2002 6:00 376,606 3,136 500 1.7 2372.0 5507.6 34.8 158.0 1.5 932.7 171,735 1532.2 353 158 0.07 76.2

12/13/2002 16:00 377,691 3,145 500 17.1 2389.1 5533.7 27.0 150.0 10.8 943.5 173,439 1547.8 408 150 0.69 76.9
12/13/2002 17:50 377,872 3,146 500 3.1 2392.2 5538.4 26.4 154.0 2.0 945.5 173,889 1552.0 420 154 0.14 77.0
12/13/2002 20:15 378,117 3,148 500 4.1 2396.3 5544.5 21.7 155.0 2.2 947.7 174,281 1555.5 400 155 0.17 77.2
12/13/2002 22:32 378,371 3,150 500 3.9 2400.2 5550.5 26.0 154.0 2.5 950.2 174,656 1559.0 400 154 0.16 77.3
12/14/2002 0:08 378,511 3,151 500 2.7 2403.0 5554.4 28.0 155.0 1.9 952.1 174,885 1561.1 400 155 0.12 77.5
12/14/2002 2:10 378,756 3,154 500 3.5 2406.4 5559.9 25.6 154.0 2.2 954.3 175,452 1566.3 400 154 0.14 77.6
12/14/2002 4:20 378,972 3,155 500 3.7 2410.1 5565.4 29.4 154.0 2.7 957.0 175,717 1568.7 401 154 0.15 77.8
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12/14/2002 6:30 379,249 3,158 500 3.7 2413.8 5571.4 29.6 152.0 2.6 959.6 176,258 1573.7 420 152 0.16 77.9
12/14/2002 8:45 379,475 3,160 500 3.8 2417.7 5577.2 19.8 152.0 1.8 961.4 176,444 1575.4 420 152 0.16 78.1

12/14/2002 12:02 379,796 3,162 500 5.6 2423.3 5585.4 22.1 150.0 2.9 964.3 176,740 1578.1 408 150 0.23 78.3
12/14/2002 14:05 380,020 3,164 500 3.5 2426.8 5590.8 24.1 150.0 2.0 966.3 176,922 1579.7 426 150 0.15 78.5
12/14/2002 16:00 380,219 3,166 500 3.3 2430.0 5595.7 23.6 150.0 1.8 968.1 177,082 1581.2 426 150 0.14 78.6
12/14/2002 18:12 380,543 3,168 500 3.8 2433.8 5602.2 24.0 148.0 2.1 970.2 177,267 1582.9 408 148 0.15 78.7
12/14/2002 20:30 380,660 3,169 500 3.9 2437.7 5607.1 24.3 150.0 2.2 972.4 177,450 1584.6 426 150 0.17 78.9
12/14/2002 22:30 380,901 3,171 500 3.4 2441.1 5612.5 23.0 150.0 1.8 974.2 177,633 1586.2 414 150 0.14 79.0
12/15/2002 0:30 381,092 3,173 500 3.4 2444.5 5617.5 24.5 153.0 2.0 976.3 177,848 1588.2 414 153 0.15 79.2
12/15/2002 2:40 381,305 3,175 500 3.7 2448.2 5623.0 24.1 155.0 2.2 978.5 178,071 1590.3 401 155 0.16 79.3
12/15/2002 5:20 381,589 3,177 500 4.6 2452.8 5629.9 30.4 151.0 3.3 981.8 178,560 1594.7 395 151 0.18 79.5
12/15/2002 9:00 381,973 3,180 500 6.3 2459.0 5639.3 23.5 152.0 3.5 985.3 179,157 1600.2 408 152 0.26 79.8

12/15/2002 11:00 382,170 3,182 500 3.4 2462.5 5644.4 22.0 155.0 1.9 987.2 179,338 1601.9 401 155 0.14 79.9
12/15/2002 13:00 382,374 3,184 500 3.4 2465.9 5649.5 16.8 153.0 1.4 988.6 179,471 1603.1 401 153 0.14 80.1
12/15/2002 15:00 382,494 3,185 500 3.4 2469.3 5653.9 25.8 159.0 2.3 990.9 179,604 1604.3 395 159 0.15 80.2
12/15/2002 20:00 382,953 3,188 500 8.5 2477.8 5666.3 25.7 148.0 5.0 995.9 180,670 1614.1 426 148 0.35 80.6
12/15/2002 21:53 383,142 3,190 500 3.2 2481.0 5671.1 29.2 155.0 2.3 998.2 181,511 1621.8 395 155 0.13 80.7
12/16/2002 0:23 383,411 3,192 551 4.7 2485.7 5678.0 32.6 151.0 3.3 1001.5 182,025 1626.5 414 151 0.18 80.9
12/16/2002 2:35 383,553 3,193 551 4.1 2489.9 5683.3 25.9 151.0 2.3 1003.8 182,685 1632.5 426 151 0.16 81.0
12/16/2002 4:20 383,714 3,195 551 3.3 2493.2 5688.0 26.9 150.0 1.9 1005.7 182,953 1635.0 395 150 0.12 81.2
12/16/2002 9:15 384,209 3,199 551 9.2 2502.4 5701.3 29.5 152.0 6.0 1011.6 184,736 1651.3 414 152 0.35 81.5

12/16/2002 10:55 384,361 3,200 551 3.1 2505.5 5705.7 27.2 153.0 1.9 1013.5 185,368 1657.1 408 153 0.12 81.6
12/16/2002 12:15 384,488 3,201 551 2.5 2508.0 5709.3 33.8 153.0 1.9 1015.4 186,214 1664.8 408 153 0.10 81.7
12/16/2002 14:30 384,687 3,203 551 4.2 2512.3 5715.2 29.0 159.0 2.9 1018.3 187,111 1673.1 408 159 0.17 81.9
12/16/2002 19:45 385,249 3,208 551 9.9 2522.1 5729.7 30.7 155.0 6.8 1025.1 188,927 1689.7 408 155 0.38 82.3
12/16/2002 22:30 385,584 3,210 551 5.2 2527.3 5737.7 27.0 155.0 3.2 1028.3 189,359 1693.6 414 155 0.20 82.5
12/17/2002 0:30 385,752 3,212 343 2.3 2529.7 5741.4 32.7 154.0 2.7 1031.0 189,983 1699.4 420 154 0.15 82.6
12/17/2002 2:32 385,926 3,213 343 2.4 2532.0 5745.3 30.2 154.0 2.6 1033.6 190,437 1703.5 420 154 0.15 82.8
12/17/2002 4:32 386,081 3,215 343 2.3 2534.4 5748.9 28.2 153.5 2.4 1035.9 190,817 1707.0 420 153.5 0.15 82.9
12/17/2002 6:35 386,261 3,216 343 2.4 2536.8 5752.8 20.2 152.0 1.7 1037.6 191,272 1711.2 414 152 0.15 83.1
12/17/2002 8:35 386,522 3,218 343 2.3 2539.1 5757.3 44.9 154.0 3.8 1041.4 191,599 1714.2 426 154 0.15 83.2

12/17/2002 10:35 386,688 3,220 343 2.3 2541.5 5761.0 21.0 154.0 1.8 1043.2 191,912 1717.0 408 154 0.14 83.4
12/17/2002 13:30 386,949 3,222 343 3.4 2544.9 5766.6 30.3 156.0 3.8 1047.0 192,326 1720.8 401 156 0.21 83.6
12/17/2002 16:30 387,286 3,225 343 3.5 2548.4 5772.9 32.6 154.0 4.1 1051.1 193,005 1727.0 414 154 0.22 83.8
12/17/2002 18:32 387,450 3,226 343 2.4 2550.8 5776.7 22.8 150.0 1.9 1052.9 193,082 1727.7 426 150 0.15 84.0
12/17/2002 20:45 387,686 3,228 343 2.6 2553.4 5781.2 23.7 149.0 2.1 1055.0 193,352 1730.2 438 149 0.16 84.1
12/17/2002 23:00 387,915 3,230 343 2.6 2556.0 5785.8 27.3 156.0 2.6 1057.6 193,652 1733.0 438 156 0.18 84.3
12/18/2002 1:30 388,020 3,231 270 2.3 2558.3 5789.0 29.2 153.0 3.0 1060.7 194,304 1738.9 438 153 0.19 84.5
12/18/2002 5:00 388,824 3,237 270 3.2 2561.5 5798.9 26.8 152.0 3.8 1064.5 194,765 1743.1 438 152 0.27 84.8
12/18/2002 7:30 389,013 3,239 270 2.3 2563.8 5802.7 19.7 152.0 2.0 1066.5 195,023 1745.5 438 152 0.19 85.0
12/18/2002 9:30 389,192 3,240 270 1.8 2565.7 5806.1 18.0 147.0 1.4 1067.9 195,275 1747.8 444 147 0.14 85.1

12/18/2002 11:30 389,373 3,242 270 1.8 2567.5 5809.4 19.6 150.0 1.6 1069.5 195,433 1749.3 426 150 0.14 85.2
12/18/2002 13:30 389,559 3,243 270 1.8 2569.4 5812.8 22.7 150.0 1.8 1071.3 195,735 1752.0 426 150 0.14 85.4
12/18/2002 15:30 389,844 3,246 270 1.8 2571.2 5817.0 20.4 152.0 1.7 1073.0 196,007 1754.5 420 152 0.15 85.5
12/18/2002 17:32 389,926 3,247 270 1.9 2573.1 5819.6 18.1 148.0 1.4 1074.4 196,122 1755.6 408 148 0.14 85.7
12/18/2002 20:00 390,137 3,248 270 2.3 2575.3 5823.6 16.8 148.0 1.6 1076.0 196,260 1756.8 426 148 0.17 85.8
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
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rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

12/18/2002 22:00 390,294 3,250 270 1.8 2577.2 5826.8 21.3 150.0 1.7 1077.7 196,401 1758.1 426 150 0.14 86.0
12/19/2002 0:00 390,485 3,251 252 1.7 2578.9 5830.1 22.3 150.0 1.8 1079.5 196,504 1759.1 426 150 0.14 86.1
12/19/2002 2:00 390,750 3,253 252 1.7 2580.6 5834.0 21.4 148.0 1.7 1081.2 196,640 1760.3 426 148 0.14 86.3
12/19/2002 4:00 390,965 3,255 252 1.7 2582.4 5837.5 12.2 142.0 0.9 1082.0 196,817 1761.9 426 142 0.13 86.4
12/19/2002 6:00 391,172 3,257 252 1.7 2584.1 5841.0 20.0 142.0 1.4 1083.5 196,328 1757.5 426 142 0.13 86.5
12/19/2002 8:00 391,364 3,258 252 1.7 2585.8 5844.3 13.3 142.0 1.0 1084.4 197,048 1764.1 432 142 0.13 86.7

12/19/2002 10:02 391,523 3,260 252 1.7 2587.5 5847.4 15.8 142.0 1.2 1085.6 197,388 1767.2 426 142 0.13 86.8
12/19/2002 12:01 391,713 3,261 252 1.7 2589.2 5850.6 16.2 148.0 1.3 1086.9 197,650 1769.6 432 148 0.14 86.9
12/19/2002 14:05 391,928 3,263 252 1.8 2591.0 5854.2 13.3 140.0 1.0 1087.8 198,109 1773.8 432 140 0.13 87.1
12/19/2002 16:00 392,195 3,265 252 1.6 2592.7 5858.1 10.8 140.0 0.7 1088.5 198,144 1774.1 426 140 0.12 87.2
12/19/2002 18:00 392,413 3,267 252 1.7 2594.4 5861.6 14.1 140.0 1.0 1089.5 198,406 1776.5 432 140 0.13 87.3
12/19/2002 20:00 392,797 3,270 252 1.7 2596.1 5866.5 15.2 140.0 1.1 1090.6 198,707 1779.3 432 140 0.13 87.4
12/19/2002 22:00 392,981 3,272 252 1.7 2597.8 5869.8 11.1 140.0 0.8 1091.4 198,736 1779.5 432 140 0.13 87.6
12/20/2002 0:00 393,157 3,273 86 0.6 2598.4 5871.8 11.6 142.0 0.8 1092.2 198,897 1781.0 426 142 0.13 87.7
12/20/2002 2:00 393,372 3,275 86 0.6 2599.0 5874.2 10.2 142.0 0.7 1092.9 198,927 1781.3 426 142 0.13 87.8
12/20/2002 4:00 393,553 3,277 86 0.6 2599.6 5876.3 11.4 140.0 0.8 1093.7 199,091 1782.8 426 140 0.13 88.0
12/20/2002 6:00 393,700 3,278 86 0.6 2600.2 5878.1 11.7 140.0 0.8 1094.5 199,189 1783.7 426 140 0.13 88.1
12/20/2002 8:00 393,946 3,280 86 0.6 2600.8 5880.8 14.1 141.0 1.0 1095.5 199,357 1785.2 426 141 0.13 88.2

12/20/2002 10:00 393,981 3,280 86 0.6 2601.4 5881.6 13.7 140.0 1.0 1096.5 199,539 1786.9 426 140 0.13 88.3
12/20/2002 12:00 394,123 3,281 86 0.6 2601.9 5883.4 24.9 150.0 2.0 1098.5 199,869 1789.9 429 150 0.15 88.5
12/20/2002 14:00 394,277 3,283 86 0.6 2602.5 5885.3 26.6 150.0 2.1 1100.6 200,215 1793.1 420 150 0.14 88.6
12/20/2002 16:00 394,406 3,284 86 0.6 2603.1 5886.9 22.4 150.0 1.8 1102.4 200,523 1795.9 420 150 0.14 88.8
12/20/2002 18:00 394,647 3,286 86 0.6 2603.7 5889.5 24.8 150.0 2.0 1104.4 200,715 1797.6 420 150 0.14 88.9
12/20/2002 20:00 394,708 3,286 86 0.6 2604.3 5890.6 48.7 150.0 3.9 1108.3 201,040 1800.6 432 150 0.15 89.1
12/20/2002 22:00 394,822 3,287 86 0.6 2604.9 5892.2 3.0 150.0 0.2 1108.5 201,172 1801.8 444 150 0.15 89.2
12/21/2002 0:00 395,003 3,289 0 0.0 2604.9 5893.7 21.7 147.5 1.7 1110.2 201,293 1802.9 444 147.5 0.15 89.4
12/21/2002 2:00 395,158 3,290 0 0.0 2604.9 5895.0 25.5 146.0 1.9 1112.1 201,442 1804.3 444 146 0.14 89.5
12/21/2002 4:00 395,278 3,291 0 0.0 2604.9 5896.0 19.3 148.0 1.5 1113.6 201,546 1805.3 456 148 0.15 89.6
12/21/2002 6:00 395,403 3,292 0 0.0 2604.9 5897.0 19.8 146.0 1.5 1115.1 201,650 1806.2 456 146 0.15 89.8

12/21/2002 10:00 395,670 3,294 0 0.0 2604.9 5899.2 22.9 145.0 3.4 1118.6 202,189 1811.1 458 145 0.29 90.1
12/21/2002 11:50 395,799 3,295 0 0.0 2604.9 5900.3 21.0 149.0 1.5 1120.1 202,332 1812.5 453 149 0.14 90.2
12/21/2002 13:55 395,950 3,297 0 0.0 2604.9 5901.6 27.0 149.0 2.2 1122.3 202,723 1816.0 456 149 0.16 90.4
12/21/2002 16:40 396,131 3,298 0 0.0 2604.9 5903.1 24.1 149.0 2.6 1124.9 202,930 1817.9 450 149 0.21 90.6
12/21/2002 18:00 396,247 3,299 0 0.0 2604.9 5904.0 29.0 148.0 1.5 1126.4 203,250 1820.9 456 148 0.10 90.7
12/21/2002 19:00 396,303 3,300 0 0.0 2604.9 5904.5 25.3 148.0 1.0 1127.4 203,470 1822.9 456 148 0.08 90.8
12/21/2002 20:00 396,359 3,300 0 0.0 2604.9 5905.0 17.5 148.0 0.7 1128.1 203,528 1823.4 456 148 0.08 90.8
12/21/2002 22:00 396,514 3,301 0 0.0 2604.9 5906.2 29.5 148.0 2.3 1130.4 203,906 1826.9 450 148 0.15 91.0
12/22/2002 0:00 396,740 3,303 340 2.3 2607.2 5910.5 20.7 148.0 1.6 1132.0 203,963 1827.4 456 148 0.15 91.1
12/22/2002 2:00 396,826 3,304 340 2.3 2609.5 5913.5 27.7 148.0 2.2 1134.2 204,397 1831.4 478 148 0.16 91.3
12/22/2002 4:00 396,964 3,305 340 2.3 2611.8 5917.0 22.6 148.0 1.8 1135.9 204,551 1832.8 467 148 0.15 91.4
12/22/2002 6:00 397,119 3,306 340 2.3 2614.2 5920.6 22.3 146.0 1.7 1137.6 204,679 1833.9 467 146 0.15 91.6

12/22/2002 11:30 398,074 3,314 340 6.4 2620.5 5934.9 22.3 150.0 4.9 1142.5 205,049 1837.3 0 150 0.00 91.6
12/22/2002 13:45 398,464 3,318 340 2.6 2623.2 5940.8 29.7 152.0 2.7 1145.3 205,257 1839.2 0 152 0.00 91.6
12/22/2002 15:45 398,677 3,319 340 2.3 2625.5 5944.9 20.8 150.0 1.7 1146.9 205,340 1840.0 0 150 0.00 91.6
12/22/2002 17:45 398,991 3,322 340 2.3 2627.8 5949.8 27.4 150.0 2.2 1149.1 205,607 1842.4 0 150 0.00 91.6
12/23/2002 7:00 400,865 3,338 632 28.6 2656.4 5994.0 21.8 152.0 11.8 1160.9 206,185 1847.7 420 152 0.97 92.6
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12/23/2002 6:45 400,946 3,338 632 -0.5 2655.8 5994.1 27.9 152.0 -0.3 1160.7 206,174 1847.6 450 152 -0.02 92.5
12/23/2002 15:10 402,019 3,347 632 18.2 2674.0 6021.2 25.9 150.0 8.7 1169.4 206,987 1855.1 420 150 0.60 93.1
12/23/2002 17:10 402,304 3,350 632 4.3 2678.3 6027.9 24.4 142.0 1.8 1171.1 207,257 1857.6 408 142 0.12 93.3
12/23/2002 18:50 402,519 3,351 632 3.6 2681.9 6033.3 22.1 146.0 1.4 1172.5 207,426 1859.1 426 146 0.11 93.4
12/23/2002 20:56 402,879 3,354 632 4.5 2686.4 6040.8 27.3 150.0 2.3 1174.8 207,771 1862.3 461 150 0.16 93.5
12/23/2002 23:20 403,116 3,356 632 5.2 2691.6 6047.9 22.3 150.0 2.1 1177.0 207,959 1864.0 467 150 0.19 93.7
12/24/2002 2:45 403,590 3,360 516 6.0 2697.6 6057.9 26.4 150.0 3.6 1180.6 208,511 1869.0 461 150 0.27 94.0
12/24/2002 5:01 403,860 3,363 516 4.0 2701.6 6064.1 27.8 150.0 2.5 1183.1 208,561 1869.5 444 150 0.17 94.2
12/24/2002 6:45 404,090 3,364 516 3.1 2704.7 6069.1 28.5 150.0 2.0 1185.0 208,729 1871.0 444 150 0.13 94.3
12/24/2002 9:00 404,361 3,367 516 4.0 2708.6 6075.3 27.9 150.0 2.5 1187.6 209,234 1875.7 444 150 0.17 94.5

12/24/2002 11:00 404,683 3,369 516 3.5 2712.2 6081.5 35.4 150.0 2.8 1190.4 209,868 1881.5 438 150 0.15 94.6
12/24/2002 13:15 404,955 3,372 516 4.0 2716.1 6087.8 25.2 152.0 2.3 1192.7 210,418 1886.5 444 152 0.17 94.8
12/24/2002 15:15 405,207 3,374 516 3.5 2719.6 6093.4 27.1 150.0 2.2 1194.9 210,938 1891.3 432 150 0.15 94.9
12/24/2002 17:10 405,407 3,375 516 3.4 2723.0 6098.4 30.6 150.0 2.3 1197.2 211,021 1892.0 432 150 0.14 95.1
12/24/2002 19:25 405,699 3,378 516 4.0 2727.0 6104.8 30.1 150.0 2.7 1199.9 211,234 1894.0 0 150 0.00 95.1
12/24/2002 22:00 406,065 3,381 516 4.5 2731.5 6112.4 37.6 150.0 3.9 1203.8 211,692 1898.2 0 150 0.00 95.1
12/25/2002 1:56 406,564 3,385 513 6.9 2738.4 6123.5 35.0 151.0 5.6 1209.4 211,994 1900.9 0 151 0.00 95.1
12/25/2002 5:15 407,001 3,389 513 5.8 2744.2 6132.9 36.5 150.0 4.8 1214.2 212,907 1909.3 0 150 0.00 95.1
12/25/2002 8:15 407,410 3,392 513 5.3 2749.5 6141.6 34.0 150.0 4.1 1218.3 214,176 1920.9 0 150 0.00 95.1

12/25/2002 10:00 407,628 3,394 513 3.1 2752.5 6146.4 30.1 150.0 2.1 1220.4 213,442 1914.2 0 150 0.00 95.1
12/25/2002 11:50 407,941 3,397 513 3.2 2755.7 6152.3 39.3 150.0 2.9 1223.3 213,747 1917.0 0 150 0.00 95.1
12/25/2002 13:50 408,104 3,398 513 3.5 2759.2 6157.1 26.6 150.0 2.1 1225.4 214,164 1920.8 0 150 0.00 95.1
12/25/2002 15:50 408,396 3,400 513 3.5 2762.7 6163.0 37.5 150.0 3.0 1228.4 214,455 1923.5 0 150 0.00 95.1
12/25/2002 18:00 408,613 3,402 513 3.8 2766.5 6168.6 30.9 150.0 2.7 1231.1 215,102 1929.4 0 150 0.00 95.1
12/25/2002 21:10 409,412 3,409 513 5.5 2772.1 6180.8 31.8 151.0 4.1 1235.2 216,021 1937.8 0 151 0.00 95.1
12/25/2002 23:34 409,921 3,413 513 4.2 2776.3 6189.3 34.6 150.0 3.3 1238.5 216,307 1940.4 0 150 0.00 95.1
12/26/2002 1:10 410,306 3,416 517 2.8 2779.1 6195.3 34.6 150.0 2.2 1240.7 216,443 1941.7 0 150 0.00 95.1
12/26/2002 5:00 411,272 3,424 517 6.8 2785.9 6210.1 37.7 150.0 5.8 1246.5 216,742 1944.4 0 150 0.00 95.1
12/26/2002 8:00 411,906 3,430 517 5.3 2791.2 6220.7 36.0 150.0 4.3 1250.8 217,355 1950.0 0 150 0.00 95.1

12/26/2002 10:00 412,542 3,435 517 3.5 2794.7 6229.5 38.7 150.0 3.1 1253.9 217,912 1955.1 0 150 0.00 95.1
12/26/2002 12:30 413,068 3,439 517 4.4 2799.1 6238.3 30.4 150.0 3.0 1256.9 218,070 1956.6 420 150 0.18 95.3
12/26/2002 14:30 413,515 3,443 517 3.5 2802.6 6245.6 30.0 150.0 2.4 1259.3 218,302 1958.7 360 150 0.12 95.4
12/26/2002 16:35 414,173 3,448 517 3.7 2806.3 6254.7 41.9 150.0 3.5 1262.8 219,139 1966.4 381 150 0.13 95.5
12/26/2002 20:00 414,998 3,455 517 6.0 2812.3 6267.6 26.9 150.0 3.7 1266.5 219,599 1970.6 381 150 0.22 95.7
12/26/2002 22:00 415,500 3,459 517 3.5 2815.9 6275.3 30.2 150.0 2.4 1268.9 219,994 1974.2 338 150 0.11 95.8
12/27/2002 0:00 415,981 3,463 516 3.5 2819.4 6282.8 32.3 148.0 2.5 1271.4 220,435 1978.3 395 148 0.13 96.0
12/27/2002 2:00 416,482 3,468 516 3.5 2822.9 6290.5 33.7 150.0 2.7 1274.1 220,540 1979.2 395 150 0.13 96.1
12/27/2002 4:00 417,022 3,472 516 3.5 2826.4 6298.6 37.8 150.0 3.0 1277.1 220,666 1980.4 395 150 0.13 96.2
12/27/2002 6:00 417,437 3,476 516 3.5 2830.0 6305.5 28.5 150.0 2.3 1279.4 220,764 1981.3 395 150 0.13 96.4

12/27/2002 11:30 418,617 3,485 516 9.7 2839.6 6325.0 29.4 156.0 6.9 1286.3 221,309 1986.3 381 156 0.38 96.8
12/27/2002 14:30 419,173 3,490 516 5.3 2844.9 6335.0 26.9 156.0 3.5 1289.8 221,401 1987.1 381 156 0.21 97.0
12/27/2002 17:30 420,183 3,498 516 5.3 2850.2 6348.7 50.4 154.0 6.3 1296.1 221,998 1992.6 395 154 0.21 97.2
12/27/2002 20:00 421,033 3,506 516 4.4 2854.6 6360.1 54.7 152.0 5.6 1301.7 222,178 1994.2 374 152 0.16 97.3
12/27/2002 22:00 421,583 3,510 516 3.5 2858.1 6368.2 33.4 154.0 2.8 1304.5 222,300 1995.3 401 154 0.14 97.5
12/28/2002 0:00 422,085 3,514 513 3.5 2861.6 6375.9 41.8 154.0 3.5 1308.1 222,442 1996.6 395 154 0.14 97.6
12/28/2002 2:00 422,628 3,519 513 3.5 2865.1 6383.9 41.3 154.0 3.5 1311.5 222,592 1998.0 395 154 0.14 97.8
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
extraction 
rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

12/28/2002 4:10 423,116 3,523 513 3.8 2868.9 6391.8 36.2 150.0 3.1 1314.7 222,716 1999.1 395 150 0.14 97.9
12/28/2002 6:00 423,627 3,527 513 3.2 2872.1 6399.3 41.3 150.0 3.0 1317.7 222,841 2000.3 408 150 0.13 98.0
12/28/2002 8:00 424,106 3,531 513 3.5 2875.6 6406.7 35.2 150.0 2.8 1320.5 223,111 2002.8 408 150 0.14 98.2

12/28/2002 10:30 424,846 3,537 513 4.4 2880.0 6417.3 37.4 152.0 3.8 1324.3 223,320 2004.7 381 152 0.17 98.3
12/28/2002 12:30 425,303 3,541 513 3.5 2883.5 6424.6 45.6 156.0 3.9 1328.2 223,646 2007.7 408 156 0.15 98.5
12/28/2002 14:35 425,893 3,546 513 3.6 2887.2 6433.2 43.0 154.0 3.8 1332.0 223,797 2009.0 395 154 0.15 98.6
12/28/2002 16:30 426,444 3,551 513 3.4 2890.5 6441.1 39.0 150.0 3.0 1335.0 224,020 2011.1 381 150 0.12 98.8
12/28/2002 20:00 427,640 3,561 513 6.1 2896.7 6457.2 42.6 154.0 6.3 1341.3 224,402 2014.6 395 154 0.25 99.0
12/28/2002 22:00 428,246 3,566 513 3.5 2900.2 6465.7 38.0 154.0 3.2 1344.4 224,912 2019.3 395 154 0.14 99.1
12/29/2002 0:00 428,741 3,570 495 3.4 2903.5 6473.2 31.3 154.0 2.6 1347.1 224,902 2019.2 395 154 0.14 99.3
12/29/2002 2:00 429,117 3,573 495 3.4 2906.9 6479.7 30.4 154.0 2.6 1349.6 225,211 2022.0 414 154 0.15 99.4
12/29/2002 4:00 429,822 3,579 495 3.4 2910.3 6489.0 43.7 154.0 3.7 1353.3 225,320 2023.0 414 154 0.15 99.6
12/29/2002 6:00 430,283 3,583 495 3.4 2913.7 6496.2 28.3 154.0 2.4 1355.7 225,522 2024.8 381 154 0.14 99.7
12/29/2002 8:10 430,949 3,588 495 3.7 2917.3 6505.4 40.1 152.0 3.6 1359.2 226,206 2031.1 381 152 0.14 99.9

12/29/2002 10:10 431,640 3,594 495 3.4 2920.7 6514.5 40.0 156.0 3.4 1362.7 226,679 2035.4 360 156 0.13 100.0
12/29/2002 12:10 432,074 3,597 495 3.4 2924.1 6521.5 36.0 154.0 3.0 1365.7 226,894 2037.4 381 154 0.14 100.1
12/29/2002 14:05 432,690 3,603 495 3.2 2927.3 6529.9 45.6 158.0 3.8 1369.5 227,083 2039.1 381 158 0.14 100.3
12/29/2002 16:00 433,307 3,608 495 3.2 2930.6 6538.3 42.6 156.0 3.5 1373.0 227,470 2042.7 367 156 0.13 100.4
12/29/2002 17:58 #N/A #N/A 495 3.3 2933.9 #N/A 34.2 156.0 2.9 1375.9 227,634 2044.2 353 156 0.13 100.5
12/29/2002 20:00 434,484 3,618 495 3.4 2937.3 6554.8 44.7 156.0 3.9 1379.8 227,804 2045.7 395 156 0.15 100.7
12/29/2002 22:00 435,068 3,622 495 3.4 2940.7 6563.1 33.0 156.0 2.8 1382.6 227,953 2047.1 381 156 0.14 100.8
12/30/2002 0:00 435,702 3,628 482 3.3 2944.0 6571.6 43.9 156.0 3.8 1386.4 228,428 2051.5 388 156 0.14 100.9
12/30/2002 2:00 436,403 3,633 482 3.3 2947.3 6580.8 52.2 156.0 4.5 1390.9 228,621 2053.2 395 156 0.14 101.1
12/30/2002 4:00 436,857 3,637 482 3.3 2950.6 6587.8 18.9 156.0 1.6 1392.5 228,757 2054.5 395 156 0.14 101.2
12/30/2002 6:00 437,548 3,643 482 3.3 2953.9 6596.9 35.6 156.0 3.1 1395.6 228,923 2056.0 388 156 0.14 101.4

12/30/2002 11:15 439,127 3,656 482 8.6 2962.5 6618.7 38.5 158.0 8.9 1404.5 229,474 2061.0 353 158 0.34 101.7
12/30/2002 13:20 439,631 3,660 482 3.4 2965.9 6626.3 34.2 160.0 3.2 1407.7 230,053 2066.3 349 160 0.14 101.8
12/30/2002 16:10 439,832 3,662 482 4.7 2970.6 6632.6 36.0 158.0 4.5 1412.2 230,419 2069.7 338 158 0.18 102.0
12/30/2002 19:00 439,962 3,663 482 4.7 2975.3 6638.4 31.8 158.0 4.0 1416.1 230,884 2073.9 367 158 0.19 102.2
12/30/2002 21:00 440,076 3,664 482 3.3 2978.5 6642.6 38.8 158.0 3.4 1419.5 231,366 2078.4 378 158 0.14 102.4
12/31/2002 0:45 440,259 3,666 494 6.3 2984.9 6650.5 32.3 157.0 5.3 1424.8 231,694 2081.4 378 157 0.26 102.6
12/31/2002 3:30 440,385 3,667 494 4.6 2989.5 6656.1 29.1 155.0 3.4 1428.2 232,226 2086.2 381 155 0.19 102.8
12/31/2002 5:00 440,543 3,668 494 2.5 2992.0 6660.0 26.9 157.0 1.8 1430.0 232,343 2087.3 374 157 0.10 102.9
12/31/2002 6:45 440,537 3,668 494 3.0 2995.0 6662.9 28.0 156.0 2.1 1432.1 232,643 2090.1 374 156 0.12 103.0
12/31/2002 9:05 440,660 3,669 494 3.9 2998.9 6667.8 28.4 156.0 2.8 1434.9 232,928 2092.7 381 156 0.16 103.2

12/31/2002 11:15 440,767 3,670 494 3.7 3002.6 6672.4 27.0 156.0 2.5 1437.4 233,139 2094.6 367 156 0.14 103.3
12/31/2002 13:05 440,853 3,671 494 3.1 3005.7 6676.2 24.3 154.0 1.9 1439.3 233,497 2097.9 381 154 0.12 103.5
12/31/2002 15:05 440,949 3,671 494 3.4 3009.0 6680.4 21.4 156.0 1.8 1441.1 233,642 2099.2 381 156 0.14 103.6
12/31/2002 17:07 441,056 3,672 494 3.4 3012.5 6684.7 26.7 154.0 2.3 1443.4 233,911 2101.7 367 154 0.13 103.7

1/1/2003 8:30 441,904 3,679 496 26.0 3038.5 6717.8 28.7 156.0 19.0 1462.4 235,192 2113.4 360 156 1.01 104.7
1/1/2003 10:30 441,999 3,680 496 3.4 3041.9 6722.0 23.3 156.0 2.0 1464.4 235,513 2116.3 367 156 0.13 104.9
1/1/2003 12:30 442,092 3,681 496 3.4 3045.3 6726.1 27.0 156.0 2.3 1466.7 236,013 2120.9 374 156 0.14 105.0
1/1/2003 15:10 442,231 3,682 496 4.5 3049.8 6731.8 27.9 154.0 3.1 1469.8 236,267 2123.2 367 154 0.17 105.2
1/1/2003 17:30 442,443 3,684 496 3.9 3053.7 6737.5 26.8 152.0 2.6 1472.4 236,525 2125.6 381 152 0.15 105.3
1/1/2003 19:00 442,418 3,684 496 2.5 3056.3 6739.8 28.3 153.0 1.8 1474.1 236,801 2128.1 367 153 0.10 105.4
1/1/2003 22:00 442,576 3,685 496 5.1 3061.4 6746.2 26.5 154.0 3.3 1477.5 237,145 2131.3 374 154 0.20 105.6
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
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rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

1/2/2003 0:15 442,684 3,686 600 4.6 3066.0 6751.7 26.8 154.0 2.5 1480.0 237,388 2133.5 367 154 0.15 105.8
1/2/2003 2:15 442,786 3,687 600 4.1 3070.1 6756.7 26.4 152.0 2.2 1482.2 237,713 2136.5 367 152 0.13 105.9
1/2/2003 4:20 442,892 3,688 600 4.3 3074.3 6761.8 26.2 153.0 2.3 1484.4 237,832 2137.6 367 153 0.13 106.0
1/2/2003 6:15 442,977 3,688 600 3.9 3078.2 6766.5 22.9 152.0 1.8 1486.2 238,035 2139.4 374 152 0.12 106.2
1/2/2003 8:45 443,113 3,689 600 5.1 3083.4 6772.7 27.7 150.0 2.8 1489.0 238,241 2141.3 381 150 0.16 106.3

1/2/2003 11:25 443,221 3,690 600 5.5 3088.8 6779.1 27.6 152.0 3.0 1492.0 238,654 2145.1 367 152 0.17 106.5
1/2/2003 13:00 443,303 3,691 600 3.2 3092.1 6783.0 32.4 154.0 2.2 1494.2 238,971 2148.0 367 154 0.10 106.6
1/2/2003 15:00 443,414 3,692 600 4.1 3096.2 6788.0 32.1 154.0 2.7 1496.9 239,232 2150.4 367 154 0.13 106.7
1/2/2003 17:00 443,514 3,693 600 4.1 3100.3 6793.0 29.4 154.0 2.5 1499.3 239,397 2151.9 360 154 0.13 106.9
1/2/2003 19:10 443,623 3,694 600 4.4 3104.7 6798.3 30.0 154.0 2.7 1502.0 239,669 2154.4 374 154 0.14 107.0
1/2/2003 21:20 443,733 3,695 600 4.4 3109.1 6803.7 31.0 153.0 2.8 1504.8 239,899 2156.5 374 153 0.14 107.2
1/2/2003 23:00 443,804 3,695 600 3.4 3112.5 6807.7 28.9 154.0 2.0 1506.9 240,137 2158.7 374 154 0.11 107.3
1/3/2003 1:38 443,955 3,696 674 6.1 3118.6 6815.0 28.6 153.0 3.1 1510.0 240,569 2162.6 388 153 0.18 107.4
1/3/2003 4:35 444,113 3,698 674 6.8 3125.4 6823.1 31.3 153.0 3.8 1513.8 240,858 2165.3 371 153 0.19 107.6
1/3/2003 6:25 444,201 3,698 674 4.2 3129.6 6828.0 29.2 152.0 2.2 1516.0 241,044 2167.0 381 152 0.12 107.8
1/3/2003 8:10 444,307 3,699 674 4.0 3133.6 6832.9 32.5 151.0 2.3 1518.3 241,222 2168.6 374 151 0.11 107.9

1/3/2003 10:25 444,456 3,701 674 5.2 3138.8 6839.3 27.6 148.0 2.4 1520.7 241,448 2170.7 388 148 0.14 108.0
1/3/2003 12:05 444,514 3,701 674 3.8 3142.6 6843.7 21.1 150.0 1.4 1522.1 241,560 2171.7 338 150 0.10 108.1
1/3/2003 14:30 444,974 3,705 674 5.6 3148.2 6853.1 30.1 150.0 2.9 1525.0 241,826 2174.2 401 150 0.16 108.3
1/3/2003 16:30 445,175 3,707 674 4.6 3152.8 6859.3 25.7 150.0 2.1 1527.1 242,039 2176.1 395 150 0.13 108.4
1/3/2003 20:00 445,469 3,709 674 8.1 3160.9 6869.8 25.7 147.0 3.5 1530.6 242,366 2179.1 395 147 0.22 108.6
1/3/2003 22:00 445,668 3,711 674 4.6 3165.5 6876.1 29.5 147.0 2.3 1532.8 242,566 2180.9 414 147 0.13 108.8
1/4/2003 0:00 445,797 3,712 683 4.7 3170.1 6881.8 23.4 147.0 1.8 1534.6 242,735 2182.5 395 147 0.13 108.9
1/4/2003 2:00 445,957 3,713 683 4.7 3174.8 6887.8 28.9 147.0 2.2 1536.9 243,197 2186.7 395 147 0.13 109.0
1/4/2003 4:00 446,158 3,715 683 4.7 3179.4 6894.1 30.5 150.0 2.4 1539.3 243,417 2188.7 408 150 0.14 109.2
1/4/2003 6:00 446,278 3,716 683 4.7 3184.1 6899.8 19.8 150.0 1.6 1540.9 243,547 2189.9 414 150 0.14 109.3
1/4/2003 8:00 446,486 3,717 683 4.7 3188.8 6906.2 28.3 150.0 2.3 1543.1 243,912 2193.3 408 150 0.14 109.4

1/4/2003 10:00 446,656 3,719 683 4.7 3193.4 6912.3 27.2 150.0 2.2 1545.3 244,158 2195.5 408 150 0.14 109.6
1/4/2003 12:00 446,784 3,720 683 4.7 3198.1 6918.0 25.2 152.0 2.1 1547.4 244,364 2197.4 408 152 0.14 109.7
1/4/2003 14:00 446,974 3,722 683 4.7 3202.8 6924.3 30.8 150.0 2.5 1549.8 244,689 2200.4 408 150 0.14 109.9
1/4/2003 16:00 447,243 3,724 683 4.7 3207.4 6931.2 28.9 150.0 2.3 1552.1 245,122 2204.3 395 150 0.13 110.0
1/4/2003 17:50 447,280 3,724 683 4.3 3211.7 6935.7 28.5 150.0 2.1 1554.2 245,474 2207.6 395 150 0.12 110.1
1/4/2003 20:00 447,479 3,726 683 5.1 3216.7 6942.4 27.9 150.0 2.4 1556.6 245,784 2210.4 395 150 0.14 110.3
1/4/2003 22:00 447,677 3,727 683 4.7 3221.4 6948.8 28.9 150.0 2.3 1558.9 245,936 2211.8 395 150 0.13 110.4
1/5/2003 0:00 447,876 3,729 666 4.5 3225.9 6955.0 29.1 150.0 2.3 1561.3 246,142 2213.7 395 150 0.13 110.5
1/5/2003 2:00 447,979 3,730 666 4.5 3230.5 6960.4 30.3 150.0 2.4 1563.7 246,349 2215.6 401 150 0.14 110.7
1/5/2003 4:00 448,208 3,732 666 4.5 3235.0 6966.8 25.9 150.0 2.1 1565.8 246,664 2218.5 395 150 0.13 110.8
1/5/2003 6:00 449,046 3,739 666 4.5 3239.6 6978.3 24.3 150.0 1.9 1567.7 246,982 2221.4 395 150 0.13 110.9
1/5/2003 8:30 448,553 3,735 666 5.7 3245.3 6979.9 26.9 149.0 2.7 1570.4 247,476 2225.9 398 149 0.17 111.1

1/5/2003 11:30 448,902 3,738 666 6.8 3252.1 6989.6 31.3 150.0 3.8 1574.1 248,040 2231.1 401 150 0.20 111.3
1/5/2003 14:00 449,366 3,741 666 5.7 3257.8 6999.2 29.1 150.0 2.9 1577.0 248,447 2234.8 388 150 0.16 111.5
1/5/2003 16:00 449,768 3,745 666 4.5 3262.3 7007.1 27.5 150.0 2.2 1579.2 248,804 2238.1 391 150 0.13 111.6
1/5/2003 20:00 450,600 3,752 666 9.1 3271.4 7023.1 32.5 150.0 5.2 1584.4 249,496 2244.4 395 150 0.27 111.9
1/5/2003 22:00 451,005 3,755 666 4.5 3276.0 7031.0 29.1 150.0 2.3 1586.7 249,758 2246.8 395 150 0.13 112.0
1/6/2003 0:00 451,445 3,759 675 4.6 3280.6 7039.3 31.0 150.0 2.5 1589.2 250,038 2249.4 408 150 0.14 112.1
1/6/2003 2:20 451,681 3,761 675 5.4 3285.9 7046.6 28.2 148.0 2.6 1591.8 250,311 2251.9 408 148 0.16 112.3
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU
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1/6/2003 4:00 452,384 3,767 675 3.8 3289.8 7056.3 32.9 148.0 2.1 1593.9 250,392 2252.6 395 148 0.11 112.4
1/6/2003 6:00 452,747 3,770 675 4.6 3294.4 7064.0 16.2 148.0 1.3 1595.2 250,611 2254.6 408 148 0.13 112.5
1/6/2003 8:00 453,107 3,773 675 4.6 3299.0 7071.6 27.6 153.0 2.3 1597.5 213,406 2254.6 388 153 0.14 112.7

1/6/2003 10:00 453,577 3,776 675 4.6 3303.6 7080.1 35.5 153.0 2.9 1600.4 213,754 2257.8 408 153 0.14 112.8
1/6/2003 12:20 454,091 3,781 675 5.4 3309.0 7089.7 39.5 153.0 3.8 1604.2 214,388 2263.6 401 153 0.16 113.0
1/6/2003 14:05 454,483 3,784 675 4.0 3313.0 7097.0 32.9 154.0 2.4 1606.7 214,486 2264.5 401 154 0.12 113.1
1/6/2003 16:05 454,941 3,788 675 4.6 3317.6 7105.4 29.3 155.0 2.5 1609.1 214,658 2266.1 401 155 0.14 113.2
1/6/2003 20:00 455,832 3,795 675 9.0 3326.6 7121.9 30.1 150.0 4.7 1613.9 214,932 2268.6 414 150 0.27 113.5
1/6/2003 22:00 456,290 3,799 675 4.6 3331.2 7130.3 23.5 150.0 1.9 1615.7 215,011 2269.3 414 150 0.14 113.7
1/7/2003 0:00 456,767 3,803 694 4.7 3336.0 7139.0 26.5 150.0 2.1 1617.9 215,296 2271.9 414 150 0.14 113.8
1/7/2003 2:00 457,278 3,807 694 4.7 3340.7 7148.0 26.7 150.0 2.1 1620.0 215,361 2272.5 414 150 0.14 113.9
1/7/2003 4:00 457,809 3,812 694 4.7 3345.5 7157.2 28.6 150.0 2.3 1622.3 215,552 2274.3 414 150 0.14 114.1
1/7/2003 6:00 458,247 3,815 694 4.7 3350.2 7165.6 18.8 150.0 1.5 1623.8 215,790 2276.5 414 150 0.14 114.2
1/7/2003 8:00 458,675 3,819 694 4.7 3354.9 7173.9 29.4 150.0 2.4 1626.1 215,852 2277.0 420 150 0.14 114.4

1/7/2003 10:30 459,374 3,825 694 5.9 3360.9 7185.6 31.1 150.0 3.1 1629.3 216,149 2279.7 401 150 0.17 114.5
1/7/2003 12:30 459,823 3,828 694 4.7 3365.6 7194.1 22.9 150.0 1.8 1631.1 216,342 2281.5 408 150 0.14 114.7
1/7/2003 14:30 460,609 3,835 694 4.7 3370.3 7205.4 33.4 151.0 2.7 1633.8 216,765 2285.4 408 151 0.14 114.8
1/7/2003 16:30 461,405 3,842 694 4.7 3375.1 7216.7 32.1 150.0 2.6 1636.4 217,060 2288.1 381 150 0.13 114.9
1/7/2003 19:00 462,402 3,850 694 5.9 3381.0 7230.9 23.8 146.0 2.3 1638.6 217,352 2290.8 395 146 0.16 115.1
1/7/2003 20:35 463,124 3,856 694 3.8 3384.7 7240.7 32.5 148.0 2.0 1640.6 217,681 2293.8 388 148 0.10 115.2
1/7/2003 22:49 464,053 3,864 694 5.3 3390.0 7253.7 28.3 148.0 2.5 1643.1 218,196 2298.5 388 148 0.14 115.3
1/8/2003 0:40 464,922 3,871 675 4.3 3394.3 7265.2 30.6 150.0 2.3 1645.3 218,336 2299.8 388 150 0.12 115.5
1/8/2003 2:40 465,710 3,877 675 4.6 3398.9 7276.4 27.8 153.0 2.3 1647.6 218,479 2301.1 381 153 0.13 115.6
1/8/2003 4:45 466,571 3,885 675 4.8 3403.7 7288.4 31.1 155.0 2.8 1650.4 218,839 2304.4 381 155 0.14 115.7
1/8/2003 7:30 467,705 3,894 675 6.3 3410.0 7304.1 30.5 150.0 3.4 1653.7 219,181 2307.5 408 150 0.19 115.9
1/8/2003 9:30 468,413 3,900 675 4.6 3414.6 7314.6 26.7 152.0 2.2 1655.9 219,373 2309.3 408 152 0.14 116.1

1/8/2003 11:30 469,346 3,908 675 4.6 3419.2 7327.0 27.8 156.0 2.4 1658.3 219,643 2311.7 432 156 0.16 116.2
1/8/2003 13:30 469,963 3,913 675 4.6 3423.9 7336.8 27.5 154.0 2.3 1660.6 219,902 2314.1 408 154 0.14 116.4
1/8/2003 15:30 470,783 3,920 675 4.6 3428.5 7348.2 35.7 156.0 3.1 1663.7 220,418 2318.8 395 156 0.14 116.5
1/8/2003 17:30 471,642 3,927 675 4.6 3433.1 7360.0 33.4 156.0 2.9 1666.6 220,770 2322.1 381 156 0.14 116.7
1/8/2003 19:30 472,282 3,932 675 4.6 3437.7 7369.9 32.3 156.0 2.8 1669.3 221,195 2326.0 395 156 0.14 116.8
1/8/2003 22:00 473,445 3,942 675 5.8 3443.4 7385.3 34.0 157.0 3.7 1673.0 221,528 2329.0 395 157 0.18 117.0
1/9/2003 0:00 474,097 3,947 659 4.5 3447.9 7395.3 34.3 158.0 3.0 1676.1 221,918 2332.6 388 158 0.14 117.1
1/9/2003 1:57 474,750 3,953 659 4.4 3452.3 7405.1 32.7 158.0 2.8 1678.9 222,325 2336.3 401 158 0.15 117.3
1/9/2003 4:38 476,040 3,964 659 6.0 3458.4 7421.9 36.1 157.0 4.2 1683.1 223,248 2344.8 374 157 0.18 117.5
1/9/2003 6:33 476,655 3,969 659 4.3 3462.7 7431.3 34.1 158.0 2.9 1685.9 223,636 2348.3 381 158 0.14 117.6
1/9/2003 9:30 477,721 3,978 659 6.6 3469.3 7446.8 36.1 160.0 4.8 1690.7 224,694 2358.0 367 160 0.21 117.8

1/9/2003 11:35 478,441 3,983 659 4.7 3474.0 7457.5 26.7 160.0 2.5 1693.2 224,895 2359.8 395 160 0.16 118.0
1/9/2003 13:20 478,896 3,987 659 3.9 3477.9 7465.2 26.0 158.0 2.0 1695.2 225,026 2361.0 408 158 0.13 118.1
1/9/2003 15:31 479,622 3,993 659 4.9 3482.8 7476.2 29.4 156.0 2.8 1698.0 225,482 2365.2 381 156 0.15 118.2
1/9/2003 17:30 480,252 3,999 659 4.5 3487.3 7485.9 30.9 158.0 2.7 1700.7 225,618 2366.5 381 158 0.14 118.4
1/9/2003 19:30 480,835 4,003 659 4.5 3491.8 7495.2 27.5 158.0 2.4 1703.1 225,820 2368.3 395 158 0.15 118.5
1/9/2003 21:50 481,607 4,010 659 5.2 3497.0 7506.9 31.7 159.0 3.3 1706.4 226,215 2371.9 395 159 0.17 118.7
1/9/2003 23:52 482,175 4,015 659 4.6 3501.6 7516.2 24.3 157.0 2.1 1708.5 226,499 2374.5 395 157 0.15 118.8
1/10/2003 2:15 482,971 4,021 675 5.5 3507.1 7528.3 29.5 157.0 3.1 1711.6 226,997 2379.1 395 157 0.17 119.0
1/10/2003 4:20 483,719 4,027 675 4.8 3511.9 7539.3 35.6 158.0 3.3 1714.8 227,142 2380.4 395 158 0.15 119.2
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
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rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

1/10/2003 6:35 484,288 4,032 675 5.2 3517.1 7549.3 21.8 158.0 2.2 1717.0 227,344 2382.3 395 158 0.17 119.3
1/10/2003 8:30 484,916 4,037 675 4.4 3521.5 7558.9 31.3 156.0 2.6 1719.6 227,784 2386.3 408 156 0.14 119.5

1/10/2003 10:18 485,472 4,042 675 4.1 3525.6 7567.7 28.4 158.0 2.2 1721.8 227,908 2387.4 381 158 0.13 119.6
1/10/2003 12:30 486,117 4,047 675 5.1 3530.7 7578.1 25.5 156.0 2.4 1724.2 228,150 2389.7 420 156 0.17 119.8
1/10/2003 14:30 486,798 4,053 675 4.6 3535.3 7588.4 32.9 154.0 2.8 1727.0 228,619 2394.0 408 154 0.14 119.9
1/10/2003 16:30 487,381 4,058 675 4.6 3539.9 7597.9 26.4 158.0 2.3 1729.3 228,923 2396.7 420 158 0.16 120.1
1/10/2003 18:30 487,981 4,063 675 4.6 3544.5 7607.5 26.9 158.0 2.4 1731.7 229,297 2400.2 408 158 0.15 120.2
1/10/2003 20:30 488,588 4,068 675 4.6 3549.1 7617.1 24.7 156.0 2.1 1733.8 229,479 2401.8 414 156 0.15 120.4
1/10/2003 22:55 489,380 4,075 675 5.6 3554.7 7629.3 26.9 159.0 2.9 1736.7 229,979 2406.4 408 159 0.19 120.6
1/11/2003 0:25 489,806 4,078 649 3.3 3558.0 7636.2 23.7 159.0 1.6 1738.3 230,262 2409.0 408 159 0.12 120.7
1/11/2003 2:40 490,555 4,084 649 5.0 3563.0 7647.4 26.1 158.0 2.6 1740.8 230,575 2411.9 432 158 0.18 120.9
1/11/2003 4:45 491,263 4,090 649 4.6 3567.6 7657.9 30.1 157.0 2.7 1743.6 231,125 2416.9 420 157 0.16 121.0
1/11/2003 6:40 491,729 4,094 649 4.2 3571.9 7666.0 23.2 158.0 2.0 1745.5 231,317 2418.7 408 158 0.15 121.2
1/11/2003 8:05 492,174 4,098 649 3.1 3575.0 7672.9 22.4 151.0 1.3 1746.8 231,549 2420.8 401 151 0.10 121.3

1/11/2003 10:05 492,931 4,104 649 4.4 3579.4 7683.6 22.6 151.0 1.8 1748.6 231,794 2423.0 395 151 0.14 121.4
1/11/2003 12:05 493,713 4,111 649 4.4 3583.9 7694.5 25.9 155.0 2.2 1750.8 232,262 2427.3 401 155 0.14 121.5
1/11/2003 14:05 494,310 4,116 649 4.4 3588.3 7703.9 33.3 155.0 2.8 1753.7 232,592 2430.3 401 155 0.14 121.7
1/11/2003 16:05 495,175 4,123 649 4.4 3592.7 7715.6 38.5 155.0 3.3 1756.9 232,896 2433.1 401 155 0.14 121.8
1/11/2003 20:00 496,456 4,133 649 8.7 3601.4 7734.9 27.9 162.0 5.0 1762.0 233,548 2439.1 395 162 0.30 122.1
1/11/2003 22:00 497,360 4,141 649 4.4 3605.8 7746.9 26.4 160.0 2.4 1764.3 233,897 2442.3 395 160 0.15 122.3
1/12/2003 0:00 498,219 4,148 676 4.6 3610.5 7758.6 30.5 160.0 2.7 1767.1 234,058 2443.8 381 160 0.15 122.4
1/12/2003 2:00 499,119 4,156 676 4.6 3615.1 7770.7 30.0 160.0 2.7 1769.8 234,339 2446.3 414 160 0.16 122.6
1/12/2003 4:00 499,912 4,162 676 4.6 3619.7 7781.9 26.6 160.0 2.4 1772.2 234,684 2449.5 426 160 0.16 122.7
1/12/2003 6:00 500,367 4,166 676 4.6 3624.3 7790.4 16.1 160.0 1.5 1773.6 234,741 2450.0 414 160 0.16 122.9
1/12/2003 8:03 501,172 4,173 676 4.7 3629.0 7801.8 25.5 160.0 2.4 1776.0 235,170 2453.9 381 160 0.15 123.1

1/12/2003 10:04 502,053 4,180 676 4.7 3633.7 7813.8 28.8 160.0 2.6 1778.6 235,684 2458.7 395 160 0.15 123.2
1/12/2003 12:10 502,714 4,186 676 4.8 3638.5 7824.1 22.0 165.0 2.2 1780.8 236,228 2463.6 381 165 0.16 123.4
1/12/2003 14:10 503,384 4,191 676 4.6 3643.1 7834.3 24.8 160.0 2.2 1783.0 236,694 2467.9 408 160 0.16 123.5
1/12/2003 16:00 504,084 4,197 676 4.2 3647.4 7844.4 28.7 162.0 2.4 1785.4 237,094 2471.6 381 162 0.14 123.7
1/12/2003 17:40 504,595 4,201 676 3.8 3651.2 7852.5 23.4 162.0 1.8 1787.2 237,285 2473.3 381 162 0.12 123.8
1/12/2003 20:00 505,483 4,209 676 5.4 3656.6 7865.2 27.6 160.0 2.9 1790.1 237,733 2477.4 401 160 0.18 124.0
1/12/2003 22:00 506,347 4,216 676 4.6 3661.2 7877.1 26.9 160.0 2.4 1792.5 238,129 2481.0 414 160 0.16 124.1
1/13/2003 0:00 507,012 4,221 281 1.9 3663.1 7884.5 27.9 160.0 2.5 1795.0 238,492 2484.4 381 160 0.15 124.3
1/13/2003 2:00 507,973 4,229 281 1.9 3665.0 7894.4 25.8 160.0 2.3 1797.4 238,898 2488.1 395 160 0.15 124.4
1/13/2003 4:00 508,505 4,234 281 1.9 3667.0 7900.8 26.8 160.0 2.4 1799.8 239,274 2491.5 414 160 0.16 124.6
1/13/2003 6:00 509,270 4,240 281 1.9 3668.9 7909.1 28.8 160.0 2.6 1802.4 239,666 2495.1 395 160 0.15 124.7
1/13/2003 8:00 510,138 4,247 281 1.9 3670.8 7918.2 29.7 160.0 2.7 1805.0 240,113 2499.2 381 160 0.15 124.9

1/13/2003 10:00 511,025 4,255 281 1.9 3672.7 7927.5 30.6 160.0 2.8 1807.8 240,887 2506.3 395 160 0.15 125.0
1/13/2003 12:01 511,986 4,263 281 1.9 3674.7 7937.4 26.2 162.0 2.4 1810.2 241,288 2510.0 395 162 0.15 125.2
1/13/2003 14:10 512,919 4,271 281 2.1 3676.7 7947.3 29.6 168.0 3.1 1813.3 241,789 2514.6 381 168 0.17 125.3
1/13/2003 16:00 513,713 4,277 281 1.8 3678.5 7955.6 34.0 164.0 2.9 1816.3 242,364 2519.8 381 164 0.14 125.5
1/13/2003 20:30 515,474 4,292 281 4.3 3682.8 7974.6 37.3 166.0 8.0 1824.3 243,696 2532.0 414 166 0.38 125.9
1/13/2003 22:00 515,741 4,294 281 1.4 3684.2 7978.3 32.8 166.0 2.4 1826.7 243,901 2533.9 414 166 0.13 126.0
1/14/2003 0:00 515,805 4,295 0 0.0 3684.2 7978.8 28.8 166.0 2.8 1829.4 244,459 2539.0 395 166 0.16 126.1
1/14/2003 2:00 516,055 4,297 0 0.0 3684.2 7980.9 34.6 166.0 3.3 1832.7 244,982 2543.8 395 166 0.16 126.3
1/14/2003 4:00 516,345 4,299 0 0.0 3684.2 7983.3 25.3 166.0 2.4 1835.2 245,234 2546.1 395 166 0.16 126.5
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1/14/2003 6:00 516,421 4,300 0 0.0 3684.2 7983.9 11.5 166.0 1.1 1836.3 245,353 2547.2 395 166 0.16 126.6
1/14/2003 8:00 516,530 4,301 0 0.0 3684.2 7984.9 24.9 160.0 2.2 1838.5 245,628 2549.7 381 160 0.15 126.8

1/14/2003 10:10 516,935 4,304 0 0.0 3684.2 7988.2 25.8 160.0 2.5 1841.0 246,020 2553.3 395 160 0.16 126.9
1/14/2003 12:05 517,431 4,308 0 0.0 3684.2 7992.4 19.5 162.0 1.7 1842.7 246,462 2557.4 381 162 0.14 127.1
1/14/2003 14:00 517,989 4,313 0 0.0 3684.2 7997.0 22.1 160.0 1.9 1844.6 246,876 2561.2 420 160 0.15 127.2
1/14/2003 16:00 518,765 4,319 0 0.0 3684.2 8003.5 23.8 162.0 2.2 1846.8 247,537 2567.2 408 162 0.16 127.4
1/14/2003 18:00 519,530 4,326 0 0.0 3684.2 8009.8 21.5 169.0 2.1 1849.0 247,875 2570.3 388 169 0.16 127.5
1/14/2003 21:10 521,108 4,339 0 0.0 3684.2 8023.0 24.5 163.0 3.6 1852.6 248,923 2579.9 395 163 0.25 127.8
1/14/2003 23:00 521,752 4,344 0 0.0 3684.2 8028.3 18.8 164.0 1.6 1854.2 249,173 2582.2 388 164 0.14 127.9
1/15/2003 1:15 522,698 4,352 0 0.0 3684.2 8036.2 21.7 164.0 2.3 1856.5 249,559 2585.7 381 164 0.17 128.1
1/15/2003 3:45 523,995 4,363 0 0.0 3684.2 8047.0 31.1 165.0 3.7 1860.2 250,444 2593.8 381 165 0.19 128.3
1/15/2003 6:45 525,162 4,372 0 0.0 3684.2 8056.7 24.2 167.0 3.5 1863.7 251,416 2602.7 388 167 0.24 128.5

1/15/2003 18:00 529,381 4,408 0 0.0 3684.2 8091.9 27.6 168.0 15.2 1878.9 253,007 2617.3 374 168 0.87 129.4
1/15/2003 20:00 530,348 4,416 0 0.0 3684.2 8099.9 32.9 168.0 3.2 1882.1 253,302 2620.0 381 168 0.16 129.6
1/15/2003 22:00 530,984 4,421 0 0.0 3684.2 8105.2 33.3 170.0 3.3 1885.4 253,859 2625.1 374 170 0.16 129.7
1/16/2003 0:30 531,982 4,429 258 2.2 3686.4 8115.7 30.6 169.0 3.8 1889.2 254,392 2630.0 388 169 0.20 129.9
1/16/2003 2:45 532,692 4,435 258 2.0 3688.4 8123.6 26.3 169.0 2.9 1892.1 254,707 2632.9 381 169 0.18 130.1
1/16/2003 4:20 533,103 4,439 258 1.4 3689.8 8128.4 29.7 169.0 2.3 1894.5 254,959 2635.2 388 169 0.13 130.2
1/16/2003 6:10 533,308 4,440 258 1.6 3691.4 8131.7 26.7 167.0 2.4 1896.8 255,389 2639.1 388 167 0.15 130.4
1/16/2003 8:02 533,496 4,442 258 1.6 3693.1 8134.9 27.1 168.0 2.5 1899.3 255,601 2641.1 381 168 0.15 130.5

1/16/2003 10:00 533,613 4,443 258 1.7 3694.8 8137.7 27.3 166.0 2.6 1901.9 255,822 2643.1 408 166 0.16 130.7
1/16/2003 12:01 533,871 4,445 258 1.8 3696.6 8141.6 25.5 168.0 2.5 1904.4 256,064 2645.3 395 168 0.16 130.9
1/16/2003 15:00 534,129 4,447 258 2.6 3699.2 8146.4 23.7 168.0 3.5 1907.8 256,394 2648.3 408 168 0.25 131.1
1/16/2003 17:00 534,251 4,448 258 1.8 3701.0 8149.1 24.8 168.0 2.4 1910.3 256,419 2648.6 395 168 0.16 131.3
1/16/2003 19:50 534,493 4,450 258 2.5 3703.5 8153.6 21.7 165.0 2.9 1913.2 256,555 2649.8 401 165 0.23 131.5
1/16/2003 21:55 534,730 4,452 258 1.8 3705.3 8157.4 19.7 165.0 1.9 1915.1 256,599 2650.2 395 165 0.17 131.7
1/16/2003 23:58 534,852 4,453 258 1.8 3707.1 8160.3 23.9 163.0 2.3 1917.4 257,044 2654.3 408 163 0.16 131.8
1/17/2003 2:00 535,000 4,454 0 0.0 3707.1 8161.5 15.2 162.0 1.4 1918.8 257,136 2655.1 408 162 0.16 132.0
1/17/2003 4:00 535,160 4,456 0 0.0 3707.1 8162.8 18.0 163.0 1.7 1920.5 257,223 2655.9 408 163 0.16 132.2
1/17/2003 6:10 535,440 4,458 0 0.0 3707.1 8165.2 19.1 161.0 1.9 1922.4 257,550 2658.9 426 161 0.18 132.3
1/17/2003 8:05 535,505 4,459 0 0.0 3707.1 8165.7 16.2 164.0 1.5 1923.8 257,894 2662.1 395 164 0.15 132.5

1/17/2003 10:10 535,805 4,461 0 0.0 3707.1 8168.2 19.2 158.0 1.8 1925.6 257,926 2662.4 420 158 0.16 132.6
1/17/2003 12:00 535,963 4,462 0 0.0 3707.1 8169.5 18.5 164.0 1.6 1927.2 258,101 2664.0 381 164 0.14 132.8
1/17/2003 14:00 536,171 4,464 0 0.0 3707.1 8171.3 32.4 164.0 3.0 1930.2 258,953 2671.8 395 164 0.16 132.9
1/17/2003 16:00 536,372 4,466 0 0.0 3707.1 8172.9 27.2 160.0 2.4 1932.7 259,200 2674.0 420 160 0.16 133.1
1/17/2003 20:00 536,810 4,469 0 0.0 3707.1 8176.6 15.2 156.0 2.6 1935.3 259,457 2676.4 426 156 0.31 133.4
1/17/2003 22:00 537,053 4,471 0 0.0 3707.1 8178.6 15.9 156.0 1.4 1936.7 259,609 2677.8 438 156 0.16 133.6
1/18/2003 0:00 537,220 4,473 0 0.0 3707.1 8180.0 11.1 152.0 0.9 1937.6 259,704 2678.6 444 152 0.15 133.7
1/18/2003 2:00 537,371 4,474 0 0.0 3707.1 8181.2 10.3 154.0 0.9 1938.4 259,802 2679.5 450 154 0.16 133.9
1/18/2003 4:00 537,700 4,477 0 0.0 3707.1 8184.0 16.7 154.0 1.4 1939.8 260,025 2681.6 438 154 0.16 134.0
1/18/2003 6:00 537,799 4,478 0 0.0 3707.1 8184.8 10.9 154.0 0.9 1940.8 260,072 2682.0 456 154 0.16 134.2
1/18/2003 8:00 538,031 4,480 0 0.0 3707.1 8186.7 14.7 152.0 1.2 1942.0 260,291 2684.0 420 152 0.15 134.3

1/18/2003 10:02 538,347 4,482 0 0.0 3707.1 8189.4 12.3 152.0 1.0 1943.0 260,341 2684.5 456 152 0.16 134.5
1/18/2003 12:00 538,467 4,483 0 0.0 3707.1 8190.4 14.0 150.0 1.1 1944.1 260,482 2685.8 426 150 0.14 134.7
1/18/2003 14:03 538,621 4,485 0 0.0 3707.1 8191.6 11.1 152.0 0.9 1945.0 260,609 2686.9 432 152 0.15 134.8
1/18/2003 16:00 538,853 4,486 0 0.0 3707.1 8193.6 14.7 152.0 1.2 1946.2 260,758 2688.3 420 152 0.14 134.9
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1/18/2003 18:00 539,148 4,489 0 0.0 3707.1 8196.0 13.3 154.0 1.1 1947.3 260,877 2689.4 432 154 0.15 135.1
1/18/2003 20:00 539,319 4,490 0 0.0 3707.1 8197.5 22.3 154.0 1.9 1949.2 261,285 2693.1 432 154 0.15 135.3
1/18/2003 22:00 539,499 4,492 0 0.0 3707.1 8199.0 13.5 154.0 1.1 1950.3 261,407 2694.2 438 154 0.16 135.4
1/19/2003 0:00 539,670 4,493 0 0.0 3707.1 8200.4 12.9 154.0 1.1 1951.4 261,503 2695.1 444 154 0.16 135.6
1/19/2003 2:00 539,889 4,495 0 0.0 3707.1 8202.2 13.4 154.0 1.1 1952.5 261,633 2696.3 444 154 0.16 135.7
1/19/2003 4:00 540,092 4,497 0 0.0 3707.1 8203.9 17.5 154.0 1.5 1954.0 261,829 2698.1 444 154 0.16 135.9
1/19/2003 6:00 540,315 4,499 0 0.0 3707.1 8205.8 10.6 154.0 0.9 1954.9 261,996 2699.6 432 154 0.15 136.0

1/19/2003 10:00 540,672 4,502 0 0.0 3707.1 8208.7 12.6 160.0 2.3 1957.2 262,159 2701.1 401 160 0.31 136.3
1/19/2003 12:00 540,936 4,504 0 0.0 3707.1 8210.9 11.2 149.0 0.9 1958.0 262,275 2702.2 444 149 0.15 136.5
1/19/2003 14:00 541,114 4,505 0 0.0 3707.1 8212.4 13.4 149.0 1.1 1959.1 262,573 2704.9 444 149 0.15 136.6
1/19/2003 16:00 541,375 4,507 0 0.0 3707.1 8214.6 13.9 148.0 1.1 1960.2 262,752 2706.6 444 148 0.15 136.8
1/19/2003 18:00 541,575 4,509 0 0.0 3707.1 8216.2 13.7 148.0 1.1 1961.2 262,974 2708.6 456 148 0.15 136.9
1/19/2003 20:00 541,786 4,511 0 0.0 3707.1 8218.0 11.4 148.0 0.9 1962.1 263,187 2710.5 438 148 0.14 137.1
1/19/2003 22:00 541,971 4,512 0 0.0 3707.1 8219.5 10.9 147.0 0.8 1963.0 263,301 2711.6 450 147 0.15 137.2
1/20/2003 0:00 542,345 4,516 0 0.0 3707.1 8222.7 13.9 148.0 1.1 1964.1 263,431 2712.8 456 148 0.15 137.4
1/20/2003 2:00 542,391 4,516 0 0.0 3707.1 8223.0 10.3 148.0 0.8 1964.9 263,522 2713.6 450 148 0.15 137.5
1/20/2003 4:00 542,623 4,518 0 0.0 3707.1 8225.0 11.4 146.0 0.9 1965.7 263,741 2715.6 456 146 0.15 137.7
1/20/2003 6:00 542,792 4,519 0 0.0 3707.1 8226.4 10.0 145.0 0.8 1966.5 263,870 2716.8 450 145 0.14 137.8
1/20/2003 8:00 543,147 4,522 0 0.0 3707.1 8229.3 13.4 146.0 1.0 1967.5 264,108 2719.0 456 146 0.15 138.0

1/20/2003 10:00 543,727 4,527 0 0.0 3707.1 8234.2 16.0 149.0 1.3 1968.8 264,255 2720.3 509 149 0.17 138.1
1/20/2003 12:00 544,036 4,530 0 0.0 3707.1 8236.7 17.1 148.0 1.3 1970.1 264,389 2721.6 509 148 0.17 138.3
1/20/2003 14:00 544,302 4,532 0 0.0 3707.1 8238.9 19.9 148.0 1.5 1971.6 264,596 2723.4 509 148 0.17 138.5
1/20/2003 18:30 544,922 4,537 0 0.0 3707.1 8244.1 18.3 148.0 3.2 1974.8 264,950 2726.7 509 148 0.38 138.8
1/20/2003 20:00 545,154 4,539 0 0.0 3707.1 8246.0 22.3 148.0 1.3 1976.1 265,166 2728.7 509 148 0.13 139.0
1/20/2003 22:00 545,536 4,542 0 0.0 3707.1 8249.2 18.7 147.0 1.4 1977.6 265,393 2730.7 509 147 0.17 139.1
1/20/2003 23:50 545,685 4,543 0 0.0 3707.1 8250.5 18.4 147.0 1.3 1978.9 265,494 2731.7 509 147 0.15 139.3
1/21/2003 1:50 545,988 4,546 879 6.0 3713.1 8259.0 17.4 147.0 1.3 1980.2 265,513 2731.8 509 147 0.17 139.5
1/21/2003 4:40 546,711 4,552 879 8.5 3721.6 8273.5 19.7 146.0 2.1 1982.3 265,737 2733.9 509 146 0.23 139.7
1/21/2003 8:05 546,960 4,554 879 10.2 3731.8 8285.8 16.3 150.0 2.2 1984.6 265,958 2735.9 509 150 0.29 140.0

1/21/2003 10:00 547,598 4,559 879 5.7 3737.6 8296.9 18.9 148.0 1.4 1986.0 266,109 2737.3 509 148 0.16 140.1
1/21/2003 12:00 548,328 4,565 879 6.0 3743.6 8309.0 20.0 146.0 1.5 1987.5 266,233 2738.4 509 146 0.16 140.3
1/21/2003 14:10 549,095 4,572 879 6.5 3750.1 8321.9 19.2 150.0 1.7 1989.2 266,362 2739.6 489 150 0.18 140.5
1/21/2003 16:00 549,665 4,577 879 5.5 3755.6 8332.1 18.3 148.0 1.3 1990.5 266,586 2741.7 499 148 0.15 140.6
1/21/2003 18:00 550,553 4,584 879 6.0 3761.6 8345.5 28.1 146.5 2.1 1992.6 266,700 2742.7 494 146.5 0.16 140.8
1/21/2003 20:10 551,014 4,588 879 6.5 3768.1 8355.8 15.5 148.0 1.3 1993.9 266,755 2743.2 483 148 0.17 141.0
1/21/2003 22:10 551,705 4,593 879 6.0 3774.1 8367.6 20.6 148.0 1.6 1995.5 266,869 2744.3 489 148 0.16 141.1
1/22/2003 0:10 552,305 4,598 739 5.0 3779.1 8377.6 21.7 148.0 1.7 1997.2 266,975 2745.2 489 148 0.16 141.3
1/22/2003 2:00 552,910 4,604 739 4.6 3783.8 8387.3 24.2 149.0 1.8 1999.0 267,101 2746.4 494 149 0.15 141.4
1/22/2003 4:00 553,708 4,610 739 5.0 3788.8 8399.0 27.1 150.0 2.2 2001.1 267,239 2747.7 489 150 0.17 141.6
1/22/2003 6:30 554,481 4,617 739 6.3 3795.1 8411.7 23.5 150.0 2.3 2003.5 267,402 2749.1 483 150 0.20 141.8
1/22/2003 8:00 555,005 4,621 739 3.8 3798.9 8419.9 23.4 150.0 1.4 2004.9 267,500 2750.0 489 150 0.12 141.9

1/22/2003 11:00 555,966 4,629 739 7.6 3806.5 8435.4 25.0 150.0 3.0 2007.9 267,742 2752.3 478 150 0.24 142.2
1/22/2003 13:05 556,715 4,635 739 5.3 3811.7 8446.9 26.3 150.0 2.2 2010.1 268,112 2755.7 478 150 0.17 142.4
1/22/2003 15:00 557,433 4,641 739 4.8 3816.6 8457.7 28.7 152.0 2.3 2012.3 268,490 2759.1 478 152 0.16 142.5
1/22/2003 17:00 558,103 4,647 739 5.0 3821.6 8468.4 26.9 152.0 2.2 2014.5 268,679 2760.8 489 152 0.17 142.7
1/22/2003 19:30 558,800 4,653 739 6.3 3827.9 8480.5 25.6 152.0 2.6 2017.2 268,922 2763.1 483 152 0.21 142.9
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
extraction 
rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

1/22/2003 21:40 559,475 4,658 739 5.5 3833.4 8491.6 26.6 153.0 2.4 2019.5 269,105 2764.7 483 153 0.18 143.1
1/23/2003 0:00 560,266 4,665 703 5.6 3839.0 8503.7 23.2 152.0 2.2 2021.8 269,261 2766.2 483 152 0.20 143.3
1/23/2003 2:00 561,151 4,672 703 4.8 3843.8 8515.9 34.5 153.0 2.9 2024.6 269,595 2769.2 472 153 0.17 143.4
1/23/2003 4:10 561,806 4,678 703 5.2 3849.0 8526.6 25.6 154.0 2.3 2027.0 269,712 2770.3 461 154 0.18 143.6
1/23/2003 6:10 562,535 4,684 703 4.8 3853.8 8537.4 27.7 152.0 2.3 2029.2 269,942 2772.4 472 152 0.16 143.8
1/23/2003 8:00 563,183 4,689 703 4.4 3858.2 8547.2 34.0 152.0 2.6 2031.8 270,323 2775.9 489 152 0.16 143.9

1/23/2003 10:05 563,827 4,694 703 5.0 3863.2 8557.6 26.0 152.0 2.2 2034.0 270,509 2777.6 478 152 0.17 144.1
1/23/2003 12:00 564,615 4,701 703 4.6 3867.8 8568.7 34.0 152.0 2.7 2036.7 270,842 2780.7 478 152 0.16 144.3
1/23/2003 14:00 565,184 4,706 703 4.8 3872.6 8578.3 26.0 152.0 2.1 2038.8 271,109 2783.1 489 152 0.17 144.4
1/23/2003 16:00 566,044 4,713 703 4.8 3877.4 8590.2 28.7 152.0 2.4 2041.2 271,253 2784.4 478 152 0.17 144.6
1/23/2003 18:00 566,682 4,718 703 4.8 3882.2 8600.3 30.0 152.0 2.5 2043.6 271,581 2787.4 467 152 0.16 144.8
1/23/2003 20:00 567,456 4,725 703 4.8 3887.0 8611.6 17.1 145.0 1.3 2044.9 271,645 2788.0 461 145 0.15 144.9
1/23/2003 22:00 568,161 4,731 703 4.8 3891.8 8622.3 14.7 146.0 1.1 2046.0 271,758 2789.0 461 146 0.15 145.1
1/24/2003 0:00 568,997 4,737 720 4.9 3896.7 8634.1 16.9 150.0 1.4 2047.4 271,870 2790.1 461 150 0.16 145.2
1/24/2003 2:00 569,783 4,744 720 4.9 3901.6 8645.6 17.2 146.0 1.3 2048.7 272,012 2791.4 450 146 0.14 145.4
1/24/2003 4:00 570,647 4,751 720 4.9 3906.5 8657.7 19.3 154.0 1.6 2050.3 272,189 2793.0 456 154 0.16 145.5
1/24/2003 6:00 571,346 4,757 720 4.9 3911.4 8668.4 15.8 148.0 1.2 2051.5 272,312 2794.1 467 148 0.15 145.7
1/24/2003 8:05 572,071 4,763 720 5.1 3916.5 8679.6 17.7 148.0 1.4 2053.0 272,573 2796.5 467 148 0.16 145.8

1/24/2003 10:00 572,875 4,770 720 4.7 3921.2 8691.0 18.5 150.0 1.4 2054.4 272,922 2799.7 461 150 0.15 146.0
1/24/2003 12:01 573,574 4,776 720 5.0 3926.2 8701.8 18.4 150.0 1.5 2055.9 273,118 2801.5 467 150 0.16 146.1
1/24/2003 14:02 574,430 4,783 720 5.0 3931.1 8713.8 19.0 154.0 1.6 2057.5 273,342 2803.5 467 154 0.17 146.3
1/24/2003 16:00 575,099 4,788 720 4.8 3936.0 8724.3 18.1 154.0 1.5 2059.0 273,594 2805.9 456 154 0.16 146.5
1/24/2003 18:15 576,021 4,796 720 5.5 3941.5 8737.5 23.6 154.0 2.2 2061.2 273,856 2808.3 438 154 0.18 146.6
1/24/2003 20:00 576,564 4,800 720 4.3 3945.8 8746.3 17.4 156.0 1.3 2062.5 273,986 2809.4 444 156 0.14 146.8
1/24/2003 22:00 577,184 4,806 720 4.9 3950.7 8756.4 16.6 156.0 1.4 2063.9 274,129 2810.8 426 156 0.16 146.9
1/25/2003 0:00 578,054 4,813 703 4.8 3955.5 8768.4 22.4 154.0 1.9 2065.8 274,300 2812.3 414 154 0.15 147.1
1/25/2003 2:00 578,802 4,819 703 4.8 3960.3 8779.4 21.5 156.0 1.9 2067.7 274,697 2816.0 432 156 0.16 147.2
1/25/2003 4:00 579,486 4,825 703 4.8 3965.1 8789.9 24.7 154.0 2.1 2069.7 274,877 2817.6 438 154 0.16 147.4
1/25/2003 6:00 579,952 4,829 703 4.8 3969.9 8798.6 15.2 156.0 1.3 2071.1 275,000 2818.7 432 156 0.16 147.6
1/25/2003 7:30 580,465 4,833 703 3.6 3973.5 8806.5 20.7 158.0 1.4 2072.4 275,126 2819.9 438 158 0.12 147.7
1/25/2003 9:30 581,103 4,838 703 4.8 3978.3 8816.6 22.5 157.0 2.0 2074.4 275,593 2824.2 438 157 0.16 147.8

1/25/2003 11:30 581,672 4,843 703 4.8 3983.1 8826.1 24.3 160.0 2.2 2076.6 275,778 2825.9 426 160 0.16 148.0
1/25/2003 13:30 582,257 4,848 703 4.8 3987.9 8835.8 24.3 161.0 2.2 2078.8 275,965 2827.6 414 161 0.16 148.2
1/25/2003 15:30 582,978 4,854 703 4.8 3992.7 8846.6 29.1 163.0 2.7 2081.5 276,496 2832.4 444 163 0.17 148.3
1/25/2003 17:30 583,570 4,859 703 4.8 3997.5 8856.3 21.7 162.0 2.0 2083.5 276,586 2833.3 438 162 0.17 148.5
1/25/2003 20:00 584,281 4,865 703 6.0 4003.5 8868.2 24.6 160.0 2.8 2086.2 276,861 2835.8 420 160 0.20 148.7
1/25/2003 22:00 584,886 4,870 703 4.8 4008.3 8878.1 23.8 160.0 2.1 2088.4 277,079 2837.8 426 160 0.16 148.9
1/26/2003 0:00 585,557 4,875 710 4.8 4013.2 8888.5 22.0 160.0 2.0 2090.4 277,249 2839.3 426 160 0.16 149.0
1/26/2003 2:00 586,297 4,882 710 4.8 4018.0 8899.5 27.6 160.0 2.5 2092.8 277,479 2841.4 438 160 0.17 149.2
1/26/2003 4:00 586,948 4,887 710 4.8 4022.8 8909.8 21.4 160.0 1.9 2094.8 277,668 2843.2 426 160 0.16 149.4
1/26/2003 6:00 587,372 4,890 710 4.8 4027.7 8918.1 19.9 160.0 1.8 2096.6 277,822 2844.6 432 160 0.16 149.5
1/26/2003 8:00 588,183 4,897 710 4.8 4032.5 8929.7 28.1 162.0 2.6 2099.1 278,236 2848.4 426 162 0.17 149.7

1/26/2003 10:05 588,936 4,903 710 5.0 4037.6 8941.1 25.7 164.0 2.5 2101.7 278,574 2851.5 432 164 0.18 149.9
1/26/2003 12:00 589,520 4,908 710 4.6 4042.2 8950.6 25.2 164.0 2.3 2103.9 278,850 2854.0 420 164 0.16 150.0
1/26/2003 14:00 590,104 4,913 710 4.8 4047.1 8960.3 20.8 162.0 1.9 2105.8 279,042 2855.8 408 162 0.16 150.2
1/26/2003 16:00 590,850 4,919 710 4.8 4051.9 8971.3 24.1 160.0 2.2 2108.0 279,482 2859.8 432 160 0.16 150.4
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU
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1/26/2003 18:12 591,717 4,927 710 5.3 4057.3 8983.9 27.7 163.0 2.8 2110.8 279,822 2862.9 408 163 0.18 150.5
1/26/2003 20:10 592,307 4,932 710 4.8 4062.0 8993.6 21.3 162.0 1.9 2112.8 280,008 2864.6 426 162 0.16 150.7
1/26/2003 22:30 593,134 4,938 710 5.7 4067.7 9006.1 23.9 162.0 2.6 2115.3 280,265 2867.0 426 162 0.19 150.9
1/27/2003 0:30 593,935 4,945 654 4.5 4072.1 9017.2 22.7 161.0 2.1 2117.4 280,476 2868.9 395 161 0.15 151.0
1/27/2003 2:46 594,801 4,952 654 5.1 4077.2 9029.5 26.1 162.0 2.7 2120.1 280,749 2871.4 408 162 0.18 162.0
1/27/2003 4:30 595,209 4,956 654 3.9 4081.1 9036.8 19.2 162.0 1.5 2121.6 280,919 2872.9 414 162 0.14 162.2
1/27/2003 6:40 595,536 4,958 654 4.8 4085.9 9044.3 23.0 163.0 2.3 2123.9 281,160 2875.2 408 163 0.17 162.4
1/27/2003 8:05 595,983 4,962 654 3.2 4089.1 9051.2 20.1 160.0 1.3 2125.2 281,305 2876.5 420 160 0.11 162.6

1/27/2003 10:00 596,081 4,963 654 4.3 4093.3 9056.3 18.0 160.0 1.6 2126.8 281,467 2878.0 467 160 0.17 162.8
1/27/2003 13:05 596,117 4,963 654 6.9 4100.2 9063.5 19.0 162.0 2.7 2129.5 281,896 2881.9 478 162 0.29 163.0
1/27/2003 15:00 596,217 4,964 654 4.3 4104.5 9068.6 22.2 158.0 1.9 2131.3 282,142 2884.1 432 158 0.15 163.2
1/27/2003 17:00 596,551 4,967 654 4.5 4109.0 9075.9 33.1 160.0 3.0 2134.3 282,713 2889.4 478 160 0.18 163.4
1/27/2003 19:00 596,966 4,970 654 4.5 4113.4 9083.8 19.8 157.0 1.7 2136.0 282,876 2890.9 489 157 0.18 163.6
1/27/2003 21:30 597,400 4,974 654 5.6 4119.0 9093.0 15.3 158.0 1.7 2137.7 283,067 2892.6 483 158 0.22 163.8
1/27/2003 23:30 597,841 4,978 654 4.5 4123.5 9101.1 17.4 156.0 1.5 2139.2 283,201 2893.8 494 156 0.18 164.0
1/28/2003 1:30 598,363 4,982 644 4.4 4127.9 9109.8 16.8 156.0 1.4 2140.7 283,592 2897.4 499 156 0.18 164.2
1/28/2003 3:40 598,725 4,985 644 4.8 4132.6 9117.6 13.3 155.0 1.2 2141.9 283,899 2900.2 509 155 0.20 164.4
1/28/2003 5:30 599,024 4,987 644 4.0 4136.7 9124.1 11.9 157.0 0.9 2142.8 283,957 2900.8 499 157 0.17 164.6
1/28/2003 8:02 599,745 4,993 644 5.6 4142.2 9135.7 13.6 156.0 1.5 2144.3 284,202 2903.0 509 156 0.23 164.8

1/28/2003 10:00 600,131 4,997 644 4.3 4146.6 9143.2 15.1 158.0 1.3 2145.6 284,378 2904.6 509 158 0.19 165.0
1/28/2003 12:00 600,457 4,999 644 4.4 4151.0 9150.4 15.0 158.0 1.3 2146.9 284,530 2906.0 509 158 0.19 165.2
1/28/2003 14:00 600,798 5,002 644 4.4 4155.4 9157.6 17.1 156.0 1.5 2148.4 284,796 2908.5 499 156 0.18 165.4
1/28/2003 16:05 601,364 5,007 644 4.6 4159.9 9166.9 21.2 160.0 2.0 2150.4 285,091 2911.2 499 160 0.20 165.6
1/28/2003 18:00 601,726 5,010 644 4.2 4164.1 9174.1 17.3 158.0 1.5 2151.8 285,220 2912.3 489 158 0.17 165.8
1/28/2003 20:00 601,983 5,012 644 4.4 4168.5 9180.6 14.0 156.0 1.2 2153.0 285,348 2913.5 499 156 0.18 166.0
1/28/2003 22:30 602,462 5,016 644 5.5 4174.0 9190.1 16.9 155.0 1.8 2154.8 285,699 2916.7 509 155 0.23 166.2
1/29/2003 0:30 602,902 5,020 717 4.9 4178.9 9198.7 18.0 156.0 1.5 2156.4 285,759 2917.3 499 156 0.18 166.4
1/29/2003 2:45 603,262 5,023 717 5.5 4184.4 9207.2 15.4 156.0 1.5 2157.9 285,936 2918.9 499 156 0.20 166.6
1/29/2003 4:40 603,622 5,026 717 4.7 4189.1 9214.9 17.6 155.0 1.4 2159.3 286,484 2923.9 483 155 0.17 166.8
1/29/2003 6:30 604,047 5,029 717 4.5 4193.6 9222.9 17.3 155.0 1.3 2160.7 286,714 2926.0 509 155 0.17 167.0
1/29/2003 8:10 604,380 5,032 717 4.1 4197.7 9229.8 18.1 158.0 1.3 2162.0 286,895 2927.7 499 158 0.15 167.2

1/29/2003 10:00 604,779 5,035 717 4.5 4202.2 9237.6 22.8 162.0 1.9 2163.9 287,212 2930.6 499 162 0.18 167.4
1/29/2003 12:00 605,078 5,038 717 4.9 4207.1 9244.9 18.2 164.0 1.7 2165.6 287,405 2932.3 483 164 0.19 167.6
1/29/2003 14:05 605,412 5,041 717 5.1 4212.2 9252.8 20.1 162.0 1.9 2167.6 287,569 2933.8 483 162 0.20 167.8
1/29/2003 16:00 605,780 5,044 717 4.7 4216.9 9260.6 20.1 160.0 1.7 2169.3 287,895 2936.8 499 160 0.18 168.0
1/29/2003 18:00 606,201 5,047 717 4.9 4221.8 9269.0 24.3 160.0 2.2 2171.5 288,081 2938.5 483 160 0.18 168.2
1/29/2003 20:00 606,458 5,049 717 4.9 4226.6 9276.0 19.4 160.0 1.7 2173.2 288,232 2939.9 489 160 0.19 168.4
1/29/2003 22:00 606,839 5,053 717 4.9 4231.5 9284.1 22.9 160.0 2.1 2175.3 288,477 2942.2 489 160 0.19 168.6
1/30/2003 0:30 607,322 5,057 668 5.7 4237.2 9293.8 25.2 161.0 2.9 2178.1 288,872 2945.8 489 161 0.24 168.8
1/30/2003 1:50 607,504 5,058 668 3.0 4240.3 9298.4 17.2 160.0 1.0 2179.2 288,952 2946.5 478 160 0.12 169.0
1/30/2003 3:40 607,826 5,061 668 4.2 4244.5 9305.2 29.0 161.0 2.4 2181.6 289,132 2948.2 489 161 0.17 169.2
1/30/2003 5:40 608,145 5,063 668 4.6 4249.0 9312.4 12.5 159.0 1.1 2182.7 289,251 2949.3 489 159 0.18 169.4

1/30/2003 10:00 608,674 5,068 668 9.9 4258.9 9326.7 17.4 161.0 3.4 2186.1 289,582 2952.3 467 161 0.39 169.6
1/30/2003 12:00 608,738 5,068 668 4.6 4263.5 9331.8 15.3 160.0 1.4 2187.5 289,746 2953.8 461 160 0.18 169.8
1/30/2003 14:30 608,772 5,069 668 5.7 4269.2 9337.8 13.4 160.0 1.5 2189.0 289,862 2954.8 456 160 0.22 170.0
1/30/2003 17:00 609,055 5,071 668 5.7 4274.9 9345.8 14.8 154.0 1.6 2190.6 290,005 2956.2 499 154 0.22 170.2
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1/30/2003 19:15 609,172 5,072 668 5.1 4280.0 9351.9 12.8 152.0 1.2 2191.7 290,127 2957.3 509 152 0.20 170.4
1/30/2003 20:00 609,221 5,072 668 1.7 4281.7 9354.1 14.4 152.0 0.4 2192.2 290,183 2957.8 499 152 0.06 170.6
1/30/2003 22:00 609,412 5,074 668 4.6 4286.3 9360.2 8.2 152.0 0.7 2192.9 290,375 2959.5 494 152 0.17 170.8
1/31/2003 0:00 609,566 5,075 638 4.4 4290.6 9365.9 13.0 150.0 1.0 2193.9 290,402 2959.8 499 150 0.17 171.0
1/31/2003 2:00 609,647 5,076 638 4.4 4295.0 9370.9 12.1 150.0 1.0 2194.9 290,541 2961.1 499 150 0.17 171.2
1/31/2003 4:00 609,699 5,076 638 4.4 4299.3 9375.7 14.1 150.0 1.1 2196.0 290,619 2961.8 494 150 0.17 171.4
1/31/2003 6:00 609,934 5,078 638 4.4 4303.7 9382.0 2.6 150.0 0.2 2196.2 290,785 2963.3 509 150 0.17 171.6
1/31/2003 8:00 610,158 5,080 638 4.4 4308.0 9388.2 10.8 150.0 0.9 2197.1 290,879 2964.2 509 150 0.17 171.8

1/31/2003 10:00 610,271 5,081 638 4.4 4312.4 9393.5 11.6 146.0 0.9 2197.9 291,143 2966.6 509 146 0.16 172.0
1/31/2003 13:00 610,604 5,084 638 6.5 4318.9 9402.8 11.0 150.0 1.3 2199.3 291,354 2968.5 499 150 0.25 172.2
1/31/2003 15:00 610,842 5,086 638 4.4 4323.3 9409.1 8.0 148.0 0.6 2199.9 291,440 2969.3 499 148 0.16 172.4
1/31/2003 17:00 610,898 5,086 638 4.4 4327.6 9414.0 6.9 146.0 0.5 2200.4 291,526 2970.1 509 146 0.16 172.6
1/31/2003 18:30 611,018 5,087 638 3.3 4330.9 9418.2 8.9 150.0 0.5 2200.9 291,606 2970.8 509 150 0.13 172.8
1/31/2003 20:00 611,106 5,088 638 3.3 4334.2 9422.2 9.7 146.0 0.6 2201.5 291,689 2971.6 509 146 0.12 173.0
1/31/2003 22:00 611,197 5,089 638 4.4 4338.5 9427.3 8.3 142.0 0.6 2202.1 291,777 2972.4 509 142 0.16 173.2

2/1/2003 0:00 611,288 5,090 360 2.5 4341.0 9430.6 3.0 146.0 0.2 2202.3 291,812 2972.7 509 146 0.16 173.4
2/1/2003 2:00 611,524 5,092 360 2.5 4343.4 9435.0 11.4 142.0 0.8 2203.1 291,914 2973.6 509 142 0.16 173.6
2/1/2003 4:00 611,668 5,093 360 2.5 4345.9 9438.6 9.2 142.0 0.7 2203.8 292,011 2974.5 509 142 0.16 173.8
2/1/2003 6:00 611,745 5,093 360 2.5 4348.3 9441.7 6.4 142.0 0.5 2204.3 292,072 2975.1 509 142 0.16 174.0
2/1/2003 8:00 611,889 5,095 360 2.5 4350.8 9445.4 4.8 140.0 0.3 2204.6 292,138 2975.7 509 140 0.15 174.2

2/1/2003 10:01 612,097 5,096 360 2.5 4353.3 9449.6 7.3 132.0 0.5 2205.0 292,183 2976.1 509 132 0.13 174.4
2/1/2003 12:08 612,180 5,097 360 2.6 4355.9 9452.9 5.3 140.0 0.4 2205.4 292,238 2976.6 509 140 0.16 174.6
2/1/2003 14:00 612,292 5,098 360 2.3 4358.2 9456.1 5.9 148.0 0.4 2205.9 292,396 2978.1 509 148 0.16 174.8
2/1/2003 16:00 612,466 5,099 360 2.5 4360.6 9460.0 5.4 148.0 0.4 2206.3 292,334 2977.5 509 148 0.17 175.0
2/1/2003 18:00 612,658 5,101 360 2.5 4363.1 9464.1 8.3 144.0 0.6 2206.9 292,420 2978.3 509 144 0.16 175.2
2/1/2003 20:00 612,753 5,102 360 2.5 4365.5 9467.3 7.5 144.0 0.6 2207.5 292,482 2978.8 509 144 0.16 175.4
2/1/2003 22:00 612,829 5,102 360 2.5 4368.0 9470.4 5.5 144.0 0.4 2207.9 292,536 2979.3 509 144 0.16 175.6
2/2/2003 0:00 612,993 5,104 306 2.1 4370.1 9473.9 8.6 146.0 0.6 2208.5 292,617 2980.1 509 146 0.16 175.8
2/2/2003 2:00 613,165 5,105 306 2.1 4372.2 9477.4 6.6 142.0 0.5 2209.0 292,671 2980.6 509 142 0.16 176.0
2/2/2003 4:00 613,257 5,106 306 2.1 4374.3 9480.2 6.6 142.0 0.5 2209.5 292,701 2980.9 509 142 0.16 176.2
2/2/2003 6:00 613,333 5,107 306 2.1 4376.4 9483.0 6.6 146.0 0.5 2210.0 292,764 2981.4 509 146 0.16 176.4
2/2/2003 8:00 613,531 5,108 306 2.1 4378.4 9486.7 7.8 136.0 0.5 2210.5 292,820 2981.9 509 136 0.14 176.6

2/2/2003 10:00 613,706 5,110 306 2.1 4380.5 9490.2 7.0 135.0 0.5 2210.9 292,887 2982.6 509 135 0.14 176.8
2/2/2003 12:00 613,875 5,111 306 2.1 4382.6 9493.7 13.2 141.0 0.9 2211.9 292,979 2983.4 509 141 0.15 177.0
2/2/2003 15:00 614,143 5,113 306 3.1 4385.8 9499.1 8.8 146.0 1.0 2212.9 293,037 2983.9 504 146 0.24 177.2
2/2/2003 17:00 614,209 5,114 306 2.1 4387.8 9501.7 11.2 148.0 0.9 2213.7 293,189 2985.3 504 148 0.17 177.4
2/2/2003 18:00 614,311 5,115 306 1.0 4388.9 9503.6 19.4 148.0 0.8 2214.5 293,137 2984.8 509 148 0.08 177.6
2/2/2003 20:00 614,474 5,116 306 2.1 4391.0 9507.1 13.6 144.0 1.0 2215.5 293,210 2985.5 509 144 0.16 177.8
2/2/2003 22:00 614,593 5,117 306 2.1 4393.1 9510.2 12.9 144.0 1.0 2216.4 293,294 2986.3 509 144 0.16 178.0
2/3/2003 0:00 614,801 5,119 298 2.0 4395.1 9513.9 15.3 148.0 1.2 2217.6 293,371 2987.0 509 148 0.17 178.2
2/3/2003 2:00 614,911 5,120 298 2.0 4397.1 9516.9 12.3 148.0 1.0 2218.6 293,451 2987.7 509 148 0.17 178.4
2/3/2003 4:00 615,111 5,121 298 2.0 4399.2 9520.6 10.2 148.0 0.8 2219.4 293,519 2988.3 509 148 0.17 178.6
2/3/2003 6:00 615,210 5,122 298 2.0 4401.2 9523.4 9.9 148.0 0.8 2220.2 293,579 2988.9 509 148 0.17 178.8
2/3/2003 8:05 615,480 5,124 298 2.1 4403.3 9527.8 9.2 132.0 0.6 2220.8 293,628 2989.3 456 132 0.12 179.0

2/3/2003 10:00 615,891 5,128 298 1.9 4405.3 9533.2 4.2 146.0 0.3 2221.1 293,659 2989.6 456 146 0.14 179.2
2/3/2003 12:02 616,200 5,130 298 2.1 4407.3 9537.8 10.3 158.0 0.9 2222.0 293,677 2989.8 322 158 0.12 179.4
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU
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2/3/2003 16:14 616,885 5,136 298 4.3 4411.6 9547.8 5.3 160.0 1.0 2223.0 293,700 2990.0 322 160 0.26 179.6
2/3/2003 18:15 617,266 5,139 298 2.1 4413.7 9553.0 7.3 157.0 0.6 2223.6 293,758 2990.5 395 157 0.15 179.8
2/3/2003 20:40 617,768 5,144 298 2.5 4416.1 9559.7 4.6 157.0 0.5 2224.1 293,416 2987.4 345 157 0.15 180.0
2/4/2003 1:00 618,647 5,151 285 4.2 4420.3 9571.2 25.0 158.0 4.8 2228.9 293,870 2991.6 322 158 0.26 180.2
2/4/2003 3:15 618,981 5,154 285 2.2 4422.5 9576.2 17.2 159.0 1.7 2230.6 293,924 2992.1 338 159 0.14 180.4
2/4/2003 6:20 619,622 5,159 285 3.0 4425.5 9584.5 17.6 161.0 2.5 2233.1 294,092 2993.6 353 161 0.21 180.6

2/4/2003 10:00 620,361 5,165 285 3.6 4429.1 9594.2 16.1 160.0 2.7 2235.7 294,497 2997.3 353 160 0.25 180.8
2/4/2003 12:00 620,698 5,168 285 1.9 4431.0 9599.0 13.1 158.0 1.2 2236.9 294,139 2994.0 353 158 0.13 181.0
2/4/2003 14:00 621,083 5,171 285 1.9 4433.0 9604.1 15.4 164.0 1.5 2238.3 294,293 2995.4 322 164 0.13 181.2
2/4/2003 16:00 621,483 5,174 285 1.9 4434.9 9609.4 17.9 164.0 1.7 2240.0 294,227 2994.8 322 164 0.13 181.4
2/4/2003 17:50 621,947 5,178 285 1.8 4436.7 9615.0 15.1 158.0 1.2 2241.2 294,254 2995.1 322 158 0.11 181.6
2/4/2003 20:00 622,307 5,181 285 2.1 4438.8 9620.1 18.2 165.0 1.9 2243.1 294,345 2995.9 306 165 0.13 181.8
2/4/2003 22:30 622,781 5,185 285 2.4 4441.3 9626.5 14.4 167.0 1.7 2244.9 294,418 2996.6 353 167 0.18 182.0
2/5/2003 3:15 623,652 5,193 277 4.5 4445.7 9638.3 17.0 164.0 3.8 2248.6 294,575 2998.0 297 164 0.28 182.2
2/5/2003 5:30 624,109 5,196 277 2.1 4447.9 9644.2 23.5 164.0 2.5 2251.1 294,792 3000.0 360 164 0.16 182.4
2/5/2003 8:00 624,552 5,200 277 2.4 4450.2 9650.2 14.9 160.0 1.7 2252.8 294,800 3000.1 374 160 0.18 182.6

2/5/2003 10:05 624,981 5,204 277 2.0 4452.2 9655.8 14.9 160.0 1.4 2254.2 294,871 3000.7 360 160 0.14 182.8
2/5/2003 12:00 625,363 5,207 277 1.8 4454.0 9660.8 14.4 164.0 1.3 2255.5 294,938 3001.3 395 164 0.15 183.0
2/5/2003 14:00 625,794 5,210 277 1.9 4455.9 9666.3 22.5 170.0 2.2 2257.7 295,026 3002.1 322 170 0.14 183.2
2/5/2003 16:00 626,158 5,213 277 1.9 4457.8 9671.2 26.2 168.0 2.6 2260.3 295,225 3004.0 353 168 0.15 183.4
2/5/2003 21:15 627,031 5,221 277 5.0 4462.8 9683.4 17.4 163.0 4.2 2264.5 295,450 3006.0 314 163 0.32 183.6
2/5/2003 23:18 627,384 5,224 277 1.9 4464.7 9688.3 14.7 165.0 1.4 2266.0 295,516 3006.6 314 165 0.13 183.8
2/6/2003 2:10 628,048 5,229 264 2.6 4467.3 9696.4 15.4 164.0 2.1 2268.0 295,622 3007.6 314 164 0.18 184.0
2/6/2003 3:50 628,218 5,231 264 1.5 4468.8 9699.3 14.0 165.0 1.1 2269.1 295,729 3008.6 306 165 0.10 184.2
2/6/2003 6:15 628,844 5,236 264 2.2 4471.0 9706.7 16.9 164.0 1.9 2271.1 295,900 3010.1 314 164 0.15 184.4
2/6/2003 8:00 629,019 5,237 264 1.6 4472.5 9709.7 14.0 162.0 1.1 2272.2 295,978 3010.9 367 162 0.13 184.6

2/6/2003 10:00 629,383 5,240 264 1.8 4474.3 9714.6 19.9 170.0 2.0 2274.2 296,043 3011.5 353 170 0.15 184.8
2/6/2003 12:00 629,846 5,244 264 1.8 4476.1 9720.2 18.1 168.0 1.8 2276.0 296,129 3012.2 353 168 0.15 185.0
2/6/2003 14:10 630,263 5,248 264 2.0 4478.1 9725.7 23.7 164.0 2.4 2278.4 296,295 3013.8 322 164 0.14 185.2
2/6/2003 16:00 630,528 5,250 264 1.7 4479.7 9729.5 14.1 164.0 1.2 2279.6 296,289 3013.7 353 164 0.13 185.4
2/6/2003 18:00 630,901 5,253 264 1.8 4481.5 9734.4 20.3 170.0 2.0 2281.6 296,499 3015.6 322 170 0.14 185.6
2/6/2003 20:00 631,173 5,255 264 1.8 4483.3 9738.5 17.8 168.0 1.7 2283.4 296,459 3015.3 338 168 0.14 185.8
2/6/2003 22:00 631,464 5,258 264 1.8 4485.1 9742.7 18.6 168.0 1.8 2285.2 296,592 3016.5 345 168 0.14 186.0
2/7/2003 0:00 631,795 5,260 258 1.8 4486.9 9747.2 18.1 168.0 1.8 2287.0 296,599 3016.6 330 168 0.14 186.2
2/7/2003 2:00 632,100 5,263 258 1.8 4488.7 9751.5 23.4 170.0 2.3 2289.3 296,610 3016.7 322 170 0.14 186.4
2/7/2003 4:00 632,501 5,266 258 1.8 4490.4 9756.6 15.4 162.0 1.4 2290.7 296,668 3017.2 330 162 0.13 186.6
2/7/2003 6:00 632,716 5,268 258 1.8 4492.2 9760.2 12.1 162.0 1.1 2291.8 296,700 3017.5 322 162 0.13 186.8
2/7/2003 7:55 633,062 5,271 258 1.7 4493.9 9764.8 14.7 168.0 1.4 2293.2 296,756 3018.0 322 168 0.13 187.0

2/7/2003 10:00 633,478 5,274 258 1.8 4495.7 9770.0 15.1 168.0 1.5 2294.7 296,837 3018.7 322 168 0.14 187.2
2/7/2003 12:10 633,863 5,278 258 1.9 4497.6 9775.2 20.1 164.0 2.0 2296.8 297,039 3020.6 322 164 0.14 187.4
2/7/2003 14:00 634,212 5,280 258 1.6 4499.2 9779.7 21.0 164.0 1.8 2298.6 297,216 3022.2 322 164 0.12 187.6
2/7/2003 16:00 634,607 5,284 258 1.8 4501.0 9784.7 11.4 168.0 1.1 2299.7 297,392 3023.8 322 168 0.13 187.8
2/7/2003 18:00 635,036 5,287 258 1.8 4502.8 9790.1 13.7 168.0 1.3 2301.1 297,376 3023.7 338 168 0.14 188.0
2/7/2003 20:00 635,374 5,290 258 1.8 4504.5 9794.6 5.7 160.0 0.5 2301.6 297,432 3024.2 353 160 0.13 188.2
2/7/2003 22:00 635,833 5,294 258 1.8 4506.3 9800.2 8.3 154.0 0.7 2302.3 297,501 3024.8 353 154 0.13 188.4
2/8/2003 0:00 636,116 5,296 264 1.8 4508.1 9804.4 5.4 156.0 0.5 2302.7 297,558 3025.3 353 156 0.13 188.6
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2/8/2003 2:00 636,631 5,301 264 1.8 4509.9 9810.5 9.4 154.0 0.8 2303.5 297,637 3026.1 353 154 0.13 188.8
2/8/2003 4:00 636,914 5,303 264 1.8 4511.7 9814.6 5.4 154.0 0.5 2304.0 297,641 3026.1 360 154 0.13 189.0
2/8/2003 6:00 637,441 5,307 264 1.8 4513.5 9820.8 7.3 156.0 0.6 2304.6 297,766 3027.2 322 156 0.12 189.2
2/8/2003 8:00 637,693 5,309 264 1.8 4515.3 9824.7 7.4 153.0 0.6 2305.2 297,825 3027.8 345 153 0.12 189.4

2/8/2003 10:30 638,184 5,314 264 2.3 4517.5 9831.1 13.2 161.0 1.5 2306.7 298,011 3029.5 395 161 0.19 189.6
2/8/2003 12:55 638,681 5,318 264 2.2 4519.7 9837.4 18.2 157.0 1.9 2308.6 298,158 3030.8 314 157 0.14 189.8
2/8/2003 14:37 638,976 5,320 264 1.5 4521.3 9841.4 15.8 158.0 1.2 2309.8 298,286 3032.0 330 158 0.10 190.0
2/8/2003 16:13 639,295 5,323 264 1.4 4522.7 9845.5 20.3 160.0 1.5 2311.3 298,414 3033.2 288 160 0.09 190.2
2/8/2003 18:00 639,715 5,326 264 1.6 4524.3 9850.6 23.8 162.0 2.0 2313.2 298,697 3035.8 322 162 0.11 190.4
2/8/2003 20:00 640,074 5,329 264 1.8 4526.1 9855.4 17.3 160.0 1.6 2314.8 298,733 3036.1 322 160 0.12 190.6
2/8/2003 22:00 640,484 5,333 264 1.8 4527.9 9860.6 17.8 160.0 1.6 2316.4 298,834 3037.0 345 160 0.13 190.8
2/9/2003 0:00 640,942 5,336 250 1.7 4529.6 9866.1 16.8 160.0 1.5 2317.9 299,039 3038.9 345 160 0.13 191.0
2/9/2003 2:00 641,290 5,339 250 1.7 4531.3 9870.7 23.2 160.0 2.1 2320.0 299,252 3040.8 345 160 0.13 191.2
2/9/2003 4:00 641,672 5,343 250 1.7 4533.0 9875.6 20.7 154.0 1.7 2321.7 299,408 3042.3 0 154 0.00 191.4
2/9/2003 6:00 641,990 5,345 250 1.7 4534.7 9879.9 14.5 156.0 1.3 2322.9 299,497 3043.1 353 156 0.13 191.6
2/9/2003 8:00 642,351 5,348 250 1.7 4536.4 9884.6 14.2 160.0 1.3 2324.2 299,693 3044.9 395 160 0.15 191.8

2/9/2003 10:00 642,783 5,352 250 1.7 4538.1 9890.0 20.4 160.0 1.8 2326.1 299,942 3047.2 395 160 0.15 192.0
2/9/2003 12:00 643,269 5,356 250 1.7 4539.9 9895.7 23.1 158.0 2.0 2328.1 300,738 3054.5 353 158 0.13 192.2
2/9/2003 14:10 643,593 5,359 250 1.8 4541.7 9900.3 12.5 160.0 1.2 2329.3 300,246 3050.0 306 160 0.13 192.4
2/9/2003 16:00 643,958 5,362 250 1.6 4543.3 9904.9 12.9 166.0 1.1 2330.4 300,342 3050.8 306 166 0.11 192.6
2/9/2003 18:03 644,352 5,365 250 1.7 4545.0 9909.9 13.9 166.0 1.4 2331.8 300,466 3052.0 288 166 0.12 192.8
2/9/2003 20:30 644,976 5,370 250 2.1 4547.1 9917.2 26.6 160.0 2.9 2334.7 300,715 3054.2 322 160 0.15 193.0
2/9/2003 23:15 645,415 5,374 250 2.3 4549.5 9923.2 12.5 162.0 1.6 2336.3 300,980 3056.7 330 162 0.18 193.2
2/10/2003 1:41 645,901 5,378 213 1.8 4551.2 9929.0 21.9 160.0 2.4 2338.7 300,196 3049.5 306 160 0.14 193.4
2/10/2003 3:42 646,293 5,381 213 1.5 4552.7 9933.7 18.4 160.0 1.7 2340.4 301,231 3059.0 314 160 0.12 193.6
2/10/2003 6:00 646,738 5,385 213 1.7 4554.4 9939.1 21.3 160.0 2.2 2342.6 301,421 3060.7 306 160 0.13 193.8
2/10/2003 8:05 647,037 5,387 213 1.5 4555.9 9943.1 15.8 160.0 1.5 2344.1 301,566 3062.0 306 160 0.12 194.0

2/10/2003 10:05 647,234 5,389 213 1.5 4557.3 9946.2 13.7 160.0 1.2 2345.3 301,789 3064.1 306 160 0.12 194.2
2/10/2003 12:10 647,419 5,390 213 1.5 4558.8 9949.2 12.2 160.0 1.1 2346.4 301,864 3064.8 322 160 0.13 194.4
2/10/2003 14:10 647,724 5,393 213 1.5 4560.3 9953.2 10.2 160.0 0.9 2347.4 301,953 3065.6 279 160 0.11 194.6
2/10/2003 16:10 647,996 5,395 213 1.5 4561.7 9957.0 9.6 158.0 0.8 2348.2 302,100 3066.9 288 158 0.11 194.8
2/10/2003 18:00 648,222 5,397 213 1.3 4563.1 9960.2 8.4 170.0 0.8 2349.0 302,232 3068.1 288 170 0.11 195.0
2/10/2003 20:30 648,521 5,400 213 1.8 4564.9 9964.5 8.1 155.0 0.9 2349.8 302,330 3069.0 279 155 0.13 195.2
2/10/2003 22:18 648,759 5,402 213 1.3 4566.2 9967.8 11.9 155.0 0.9 2350.7 302,400 3069.7 297 155 0.10 195.4
2/11/2003 0:25 649,079 5,404 250 1.8 4568.0 9972.2 7.0 156.0 0.6 2351.4 302,599 3071.5 297 156 0.11 195.6
2/11/2003 2:20 649,212 5,405 250 1.6 4569.6 9975.0 8.1 155.0 0.7 2352.0 302,558 3071.1 297 155 0.10 195.8
2/11/2003 4:37 649,519 5,408 250 1.9 4571.6 9979.5 7.9 154.0 0.8 2352.8 302,635 3071.8 279 154 0.11 196.0
2/11/2003 6:10 649,689 5,409 250 1.3 4572.9 9982.2 7.0 152.0 0.4 2353.2 302,689 3072.3 288 152 0.08 196.2
2/11/2003 8:00 649,959 5,412 250 1.6 4574.5 9986.0 8.6 152.0 0.6 2353.9 302,743 3072.8 306 152 0.10 196.4

2/11/2003 10:00 650,153 5,413 250 1.7 4576.2 9989.4 6.5 150.0 0.5 2354.4 302,891 3074.2 353 150 0.12 196.6
2/11/2003 12:00 650,376 5,415 250 1.7 4577.9 9992.9 10.1 160.0 0.9 2355.3 302,979 3075.0 338 160 0.13 196.8
2/11/2003 14:00 650,617 5,417 250 1.7 4579.6 9996.6 11.6 154.0 1.0 2356.3 303,162 3076.7 338 154 0.12 197.0
2/11/2003 16:05 650,968 5,420 250 1.8 4581.4 10001.3 13.3 148.0 1.1 2357.4 303,322 3078.1 322 148 0.11 197.2
2/11/2003 18:00 651,171 5,422 250 1.6 4583.0 10004.7 8.0 144.0 0.6 2357.9 303,449 3079.3 338 144 0.10 197.4
2/11/2003 20:34 651,453 5,424 250 2.2 4585.2 10009.2 9.8 144.0 0.9 2358.9 303,672 3081.3 322 144 0.13 197.6
2/11/2003 22:30 651,666 5,426 250 1.6 4586.9 10012.6 6.6 144.0 0.5 2359.3 303,732 3081.9 322 144 0.10 197.8
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2/12/2003 0:38 652,032 5,429 250 1.8 4588.7 10017.5 8.1 140.0 0.6 2360.0 303,783 3082.3 338 140 0.11 198.0
2/12/2003 2:20 652,265 5,431 250 1.5 4590.1 10020.9 5.0 143.0 0.3 2360.3 303,821 3082.7 322 143 0.08 198.2
2/12/2003 4:40 652,599 5,434 250 2.0 4592.1 10025.7 7.9 133.0 0.6 2360.8 303,883 3083.3 338 133 0.11 198.4
2/12/2003 8:00 653,101 5,438 250 2.8 4595.0 10032.7 4.9 140.0 0.6 2361.4 303,969 3084.0 322 140 0.16 198.6

2/12/2003 10:00 653,438 5,441 250 1.7 4596.7 10037.2 4.2 132.0 0.3 2361.7 304,094 3085.2 306 132 0.08 198.8
2/12/2003 16:00 654,104 5,446 250 5.1 4601.8 10047.9 4.9 135.0 1.0 2362.6 304,117 3085.4 306 135 0.25 199.0
2/12/2003 20:00 654,565 5,450 250 3.4 4605.2 10055.1 7.7 142.0 1.1 2363.7 304,233 3086.5 330 142 0.20 199.2
2/12/2003 22:00 654,907 5,453 250 1.7 4606.9 10059.7 7.0 146.0 0.5 2364.3 304,320 3087.3 322 146 0.10 199.4
2/13/2003 0:00 655,155 5,455 250 1.7 4608.6 10063.4 7.1 146.0 0.5 2364.8 304,493 3088.8 322 146 0.10 199.6
2/13/2003 2:00 655,630 5,459 250 1.7 4610.3 10069.1 7.4 146.0 0.6 2365.4 304,592 3089.8 322 146 0.10 199.8
2/13/2003 4:00 655,793 5,460 250 1.7 4612.0 10072.2 4.5 136.0 0.3 2365.7 304,533 3089.2 322 136 0.09 200.0
2/13/2003 6:00 656,062 5,462 250 1.7 4613.7 10076.1 6.7 142.0 0.5 2366.2 304,572 3089.6 322 142 0.10 200.2
2/13/2003 8:05 656,291 5,464 250 1.8 4615.5 10079.8 8.1 134.0 0.5 2366.7 304,713 3090.9 322 134 0.09 200.4

2/13/2003 10:00 656,650 5,467 250 1.6 4617.1 10084.4 6.4 140.0 0.4 2367.1 304,827 3091.9 306 140 0.09 200.6
2/13/2003 12:05 656,956 5,470 250 1.8 4618.9 10088.7 12.5 150.0 1.0 2368.2 304,940 3092.9 338 150 0.12 200.8
2/13/2003 14:00 657,169 5,472 250 1.6 4620.6 10092.1 8.8 154.0 0.7 2368.9 305,095 3094.4 306 154 0.10 201.0
2/13/2003 16:00 657,474 5,474 250 1.7 4622.3 10096.4 10.5 136.0 0.7 2369.6 305,146 3094.8 322 136 0.09 201.2
2/13/2003 18:00 657,799 5,477 250 1.7 4624.0 10100.8 10.1 152.0 0.8 2370.4 305,219 3095.5 345 152 0.12 201.4
2/13/2003 20:00 658,112 5,479 250 1.7 4625.7 10105.1 10.5 146.0 0.8 2371.2 305,298 3096.2 345 146 0.11 201.6
2/13/2003 22:00 658,450 5,482 250 1.7 4627.4 10109.6 9.5 148.0 0.7 2371.9 305,337 3096.6 345 148 0.11 201.8
2/14/2003 0:00 658,666 5,484 250 1.7 4629.1 10113.1 6.5 140.0 0.5 2372.4 305,388 3097.0 345 140 0.10 202.0
2/14/2003 2:00 659,019 5,487 250 1.7 4630.8 10117.8 13.9 142.0 1.0 2373.4 305,551 3098.5 330 142 0.10 202.2
2/14/2003 4:00 659,146 5,488 250 1.7 4632.5 10120.5 5.3 140.0 0.4 2373.8 305,563 3098.6 330 140 0.10 202.4
2/14/2003 6:00 659,655 5,492 250 1.7 4634.2 10126.5 3.9 140.0 0.3 2374.0 305,570 3098.7 322 140 0.10 202.6
2/14/2003 8:10 660,200 5,497 250 1.8 4636.1 10132.9 12.2 142.0 0.9 2375.0 305,797 3100.8 306 142 0.10 202.8

2/14/2003 12:00 660,814 5,502 250 3.3 4639.3 10141.3 10.4 142.0 1.4 2376.4 305,997 3102.6 322 142 0.19 203.0
2/14/2003 14:00 661,190 5,505 250 1.7 4641.0 10146.1 9.0 152.0 0.7 2377.1 305,968 3102.4 279 152 0.10 203.2
2/14/2003 16:00 661,481 5,507 250 1.7 4642.7 10150.2 14.8 158.0 1.3 2378.5 306,188 3104.4 279 158 0.10 203.4
2/14/2003 18:10 661,940 5,511 250 1.8 4644.6 10155.9 15.5 158.0 1.5 2379.9 306,372 3106.1 367 158 0.15 203.6
2/14/2003 20:00 662,162 5,513 250 1.6 4646.2 10159.3 16.7 146.0 1.2 2381.1 306,473 3107.0 322 146 0.09 203.8
2/14/2003 22:00 662,541 5,516 250 1.7 4647.9 10164.2 13.0 154.0 1.1 2382.2 306,683 3108.9 288 154 0.10 204.0
2/15/2003 0:00 662,731 5,518 250 1.7 4649.6 10167.5 13.8 170.0 1.4 2383.6 306,782 3109.8 306 170 0.13 204.2
2/15/2003 2:00 662,996 5,520 250 1.7 4651.3 10171.4 10.0 158.0 0.9 2384.4 306,809 3110.1 297 158 0.11 204.4
2/15/2003 4:00 663,174 5,522 250 1.7 4653.0 10174.6 12.0 158.0 1.1 2385.5 306,855 3110.5 297 158 0.11 204.6
2/15/2003 6:00 663,513 5,524 250 1.7 4654.7 10179.1 16.8 158.0 1.5 2387.0 307,000 3111.8 288 158 0.11 204.8
2/15/2003 9:30 664,078 5,529 250 3.0 4657.7 10186.8 14.7 160.0 2.3 2389.3 307,248 3114.1 395 160 0.26 205.0

2/15/2003 11:30 664,281 5,531 250 1.7 4659.4 10190.2 10.9 162.0 1.0 2390.3 307,354 3115.1 456 162 0.18 205.2
2/15/2003 13:30 664,672 5,534 250 1.7 4661.1 10195.1 14.9 162.0 1.4 2391.7 307,482 3116.2 456 162 0.18 205.4
2/15/2003 15:30 665,090 5,538 250 1.7 4662.8 10200.3 13.6 162.0 1.2 2392.9 307,532 3116.7 456 162 0.18 205.6
2/15/2003 17:30 665,500 5,541 250 1.7 4664.5 10205.4 14.2 164.0 1.3 2394.3 307,659 3117.8 395 164 0.16 205.8
2/15/2003 21:20 666,166 5,546 250 3.3 4667.8 10214.3 14.7 160.0 2.5 2396.8 307,829 3119.4 260 160 0.19 206.0
2/16/2003 0:50 666,807 5,552 250 3.0 4670.8 10222.6 13.0 158.0 2.0 2398.8 307,975 3120.7 260 158 0.17 206.2
2/16/2003 2:25 667,072 5,554 250 1.4 4672.1 10226.1 12.3 162.0 0.9 2399.7 308,035 3121.3 270 162 0.08 206.4
2/16/2003 4:40 667,533 5,558 250 1.9 4674.0 10231.9 15.9 163.0 1.7 2401.3 308,133 3122.2 270 163 0.12 206.6
2/16/2003 6:40 667,979 5,562 250 1.7 4675.7 10237.3 17.9 164.0 1.7 2403.0 308,228 3123.1 270 164 0.11 206.8
2/16/2003 8:00 668,179 5,563 250 1.1 4676.9 10240.1 14.3 160.0 0.9 2403.9 308,287 3123.6 306 160 0.08 207.0
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam

Steam energy 
injected

ETDSP 
power

Incremental 
energy, 
ETDSP

ETDSP 
energy 
injected

Total 
energy 
injected

Liquid 
extraction 
rate

Liquid 
tempe-
rature

Energy 
increment, 
liquid stream

Energy 
extracted in 
water

KO-2 
cumulative 
flow

Energy in 
extracted 
steam

Vapor 
flow

KO-1 
tempe-
rature

Energy 
increment, 
vapor

Energy in 
extracted non-
condensable 
vapor

2/16/2003 10:00 668,557 5,566 250 1.7 4678.6 10245.0 13.6 164.0 1.3 2405.2 308,374 3124.4 279 164 0.11 207.2
2/16/2003 12:05 668,930 5,570 250 1.8 4680.4 10249.9 14.8 162.0 1.4 2406.6 308,474 3125.3 270 162 0.11 207.4
2/16/2003 14:00 669,393 5,573 250 1.6 4682.0 10255.4 19.4 160.0 1.7 2408.3 308,692 3127.3 250 160 0.09 207.6
2/16/2003 20:00 670,542 5,583 250 5.1 4687.1 10270.0 18.5 162.0 5.1 2413.4 308,949 3129.7 279 162 0.33 207.8
2/16/2003 22:00 670,811 5,585 250 1.7 4688.8 10274.0 29.0 160.0 2.6 2416.0 309,096 3131.0 279 160 0.11 208.0
2/17/2003 0:00 671,232 5,589 250 1.7 4690.5 10279.2 8.1 160.0 0.7 2416.7 309,141 3131.4 297 160 0.11 208.2
2/17/2003 2:00 671,611 5,592 250 1.7 4692.2 10284.1 31.2 162.0 2.9 2419.6 309,258 3132.5 306 162 0.12 208.4
2/17/2003 4:00 672,011 5,595 250 1.7 4693.9 10289.1 15.2 160.0 1.4 2420.9 309,342 3133.3 314 160 0.12 208.6
2/17/2003 6:00 672,374 5,598 250 1.7 4695.6 10293.8 9.3 160.0 0.8 2421.8 309,393 3133.7 297 160 0.11 208.8
2/17/2003 8:10 672,685 5,601 250 1.8 4697.5 10298.3 13.9 160.0 1.4 2423.1 309,539 3135.1 338 160 0.14 209.0

2/17/2003 10:08 672,971 5,603 0 0.0 4697.5 10300.6 14.4 160.0 1.3 2424.4 309,799 3137.4 279 160 0.10 209.2
2/17/2003 12:10 673,308 5,606 0 0.0 4697.5 10303.5 14.5 162.0 1.4 2425.7 309,812 3137.6 288 162 0.11 209.4
2/17/2003 14:05 673,567 5,608 0 0.0 4697.5 10305.6 10.2 160.0 0.9 2426.6 309,868 3138.1 279 160 0.10 209.6
2/17/2003 16:00 673,775 5,610 0 0.0 4697.5 10307.3 12.4 168.0 1.2 2427.8 310,009 3139.4 279 168 0.11 209.8
2/17/2003 17:50 673,900 5,611 0 0.0 4697.5 10308.4 11.5 156.0 0.9 2428.7 310,132 3140.5 288 156 0.10 210.0
2/17/2003 20:00 674,077 5,612 0 0.0 4697.5 10309.9 11.1 162.0 1.1 2429.8 310,228 3141.4 297 162 0.13 210.2
2/17/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 9.2 156.0 0.8 2430.6 310,375 3142.7 297 156 0.11 210.4
2/18/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 11.2 156.0 1.0 2431.5 310,380 3142.8 297 156 0.11 210.6
2/18/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 3.7 154.0 0.3 2431.8 310,416 3143.1 288 154 0.10 210.8
2/18/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 10.1 150.0 0.8 2432.6 310,484 3143.7 297 150 0.10 211.0
2/18/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 3.9 143.0 0.3 2432.9 310,521 3144.1 314 143 0.10 211.2
2/18/2003 8:15 674,185 5,613 0 0.0 4697.5 10310.8 8.3 150.0 0.8 2433.7 310,605 3144.8 279 150 0.11 211.4

2/18/2003 12:00 674,185 5,613 0 0.0 4697.5 10310.8 4.0 140.0 0.5 2434.2 310,712 3145.8 288 140 0.16 211.6
2/18/2003 16:00 674,185 5,613 0 0.0 4697.5 10310.8 4.0 140.0 0.6 2434.8 310,878 3147.3 288 140 0.17 211.8
2/18/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 3.4 146.0 0.5 2435.3 310,974 3148.2 345 146 0.22 212.0
2/18/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 2.8 127.0 0.2 2435.4 311,014 3148.6 345 127 0.08 212.2
2/19/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 3.0 130.0 0.2 2435.6 311,062 3149.0 345 130 0.09 212.4
2/19/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 2.3 130.0 0.1 2435.8 311,100 3149.4 345 130 0.09 212.6
2/19/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 0.3 137.0 0.0 2435.8 311,162 3149.9 345 137 0.10 212.8
2/19/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 2.2 116.0 0.1 2435.9 311,162 3149.9 345 116 0.07 213.0
2/19/2003 8:00 674,185 5,613 0 0.0 4697.5 10310.8 5.0 116.0 0.2 2436.1 311,301 3151.2 322 116 0.06 213.2

2/19/2003 12:00 674,185 5,613 0 0.0 4697.5 10310.8 2.0 120.0 0.2 2436.3 311,842 3156.2 322 120 0.14 213.4
2/19/2003 16:00 674,185 5,613 0 0.0 4697.5 10310.8 6.9 132.0 0.9 2437.2 312,264 3160.0 367 132 0.19 213.6
2/19/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 5.3 120.0 0.5 2437.7 312,923 3166.1 338 120 0.14 213.8
2/19/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 1.9 122.0 0.1 2437.8 313,005 3166.8 330 122 0.07 214.0
2/20/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 2.3 120.0 0.1 2437.9 313,013 3166.9 322 120 0.07 214.2
2/20/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 2.3 120.0 0.1 2438.0 313,137 3168.0 322 120 0.07 214.4
2/20/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 1.7 120.0 0.1 2438.1 313,206 3168.6 314 120 0.07 214.6
2/20/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 1.1 120.0 0.1 2438.2 313,246 3169.0 322 120 0.07 214.8

2/20/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 9.8 144.0 5.1 2443.3 315,161 3186.6 401 144 0.88 215.0
2/20/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 8.7 134.0 0.6 2443.8 315,327 3188.1 432 134 0.12 215.2
2/21/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 8.1 134.0 0.5 2444.3 315,459 3189.3 426 134 0.12 215.4
2/21/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 7.5 130.0 0.4 2444.8 315,606 3190.6 456 130 0.12 215.6
2/21/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 6.7 138.0 0.5 2445.2 315,737 3191.8 456 138 0.13 215.8
2/21/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 7.3 138.0 0.5 2445.7 315,854 3192.9 461 138 0.13 216.0

2/21/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 12.3 148.0 6.7 2452.4 318,530 3217.4 494 148 1.14 216.2
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Energy balance gals million BTU kW million BTU million BTU million BTU gpm F million BTU/hr million BTU gls million BTU scfm million BTU million BTU

Water for 
steam
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injected
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rature
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liquid stream
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KO-2 
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flow

Energy in 
extracted 
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Vapor 
flow

KO-1 
tempe-
rature
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vapor
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vapor

2/21/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 19.8 146.0 1.5 2453.9 318,733 3219.3 509 146 0.16 216.4
2/22/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 20.0 148.0 1.6 2455.5 318,937 3221.1 509 148 0.17 216.6
2/22/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 22.3 142.0 1.6 2457.1 319,142 3223.0 509 142 0.16 216.8
2/22/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 20.1 142.0 1.4 2458.6 319,351 3224.9 322 142 0.10 217.0
2/22/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 5.8 130.0 0.3 2458.9 319,555 3226.8 322 130 0.08 217.2
2/22/2003 8:00 674,185 5,613 0 0.0 4697.5 10310.8 5.9 148.0 0.5 2459.4 319,811 3229.1 519 148 0.17 217.4

2/22/2003 10:10 674,185 5,613 0 0.0 4697.5 10310.8 32.2 146.0 2.7 2462.0 320,066 3231.5 426 146 0.15 217.6
2/22/2003 12:00 674,185 5,613 0 0.0 4697.5 10310.8 12.7 148.0 0.9 2462.9 320,269 3233.3 395 148 0.12 217.8
2/22/2003 14:30 674,185 5,613 0 0.0 4697.5 10310.8 11.4 146.0 1.1 2464.0 320,483 3235.3 360 146 0.14 218.0
2/22/2003 16:05 674,185 5,613 0 0.0 4697.5 10310.8 19.1 146.0 1.1 2465.2 320,639 3236.7 360 146 0.09 218.2
2/22/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 45.0 156.0 7.6 2472.7 322,368 3252.6 367 156 0.26 218.4
2/22/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 27.7 148.0 2.2 2474.9 322,521 3254.0 401 148 0.13 218.6
2/23/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 11.4 140.0 0.8 2475.7 322,797 3256.5 401 140 0.12 218.8
2/23/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 9.8 140.0 0.7 2476.4 322,899 3257.4 414 140 0.12 219.0
2/23/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 8.0 130.0 0.5 2476.9 323,013 3258.5 426 130 0.11 219.2
2/23/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 4.9 130.0 0.3 2477.1 323,102 3259.3 426 130 0.11 219.4

2/23/2003 10:05 674,185 5,613 0 0.0 4697.5 10310.8 25.4 168.0 5.1 2482.2 324,072 3268.2 322 168 0.27 219.6
2/23/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 15.9 142.0 5.7 2487.9 326,759 3292.8 450 142 0.68 219.8
2/23/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 6.8 150.0 0.5 2488.4 326,998 3295.0 432 150 0.15 220.0
2/24/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 16.9 154.0 1.4 2489.9 327,106 3296.0 432 154 0.15 220.2
2/24/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 13.9 154.0 1.2 2491.0 327,303 3297.8 401 154 0.14 220.4
2/24/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 16.9 154.0 1.4 2492.4 327,660 3301.0 395 154 0.14 220.6
2/24/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 7.5 152.0 0.6 2493.1 327,793 3302.2 395 152 0.14 220.8
2/24/2003 8:00 674,185 5,613 0 0.0 4697.5 10310.8 17.9 148.0 1.4 2494.5 327,980 3304.0 353 148 0.12 221.0

2/24/2003 14:10 674,185 5,613 0 0.0 4697.5 10310.8 35.4 160.0 9.8 2504.3 329,260 3315.7 288 160 0.34 221.2
2/24/2003 17:00 674,185 5,613 0 0.0 4697.5 10310.8 17.6 160.0 2.2 2506.5 329,729 3320.0 338 160 0.18 221.4
2/24/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 22.6 158.0 3.0 2509.5 330,212 3324.4 345 158 0.19 221.6
2/24/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 13.8 156.0 1.2 2510.7 330,373 3325.9 330 156 0.12 221.8
2/25/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 10.8 158.0 1.0 2511.6 330,514 3327.2 360 158 0.13 222.0
2/25/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 22.0 156.0 1.9 2513.5 330,775 3329.6 345 156 0.13 222.2
2/25/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 3.3 154.0 0.3 2513.8 330,916 3330.8 360 154 0.13 222.4
2/25/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 21.8 154.0 1.8 2515.6 331,097 3332.5 360 154 0.13 222.6
2/25/2003 8:20 674,185 5,613 0 0.0 4697.5 10310.8 14.5 158.0 1.5 2517.1 331,378 3335.1 322 158 0.14 222.8

2/25/2003 10:00 674,185 5,613 0 0.0 4697.5 10310.8 12.2 156.0 0.9 2518.0 331,543 3336.6 306 156 0.09 223.0
2/25/2003 11:55 674,185 5,613 0 0.0 4697.5 10310.8 15.0 154.0 1.2 2519.2 331,836 3339.3 306 154 0.10 223.2
2/25/2003 20:00 674,185 5,613 0 0.0 4697.5 10310.8 14.1 160.0 5.1 2524.3 332,698 3347.2 306 160 0.47 223.4
2/25/2003 22:00 674,185 5,613 0 0.0 4697.5 10310.8 8.1 134.0 0.5 2524.8 333,127 3351.1 322 134 0.09 223.6
2/26/2003 0:00 674,185 5,613 0 0.0 4697.5 10310.8 1.0 130.0 0.1 2524.9 333,177 3351.6 322 130 0.08 223.8
2/26/2003 2:00 674,185 5,613 0 0.0 4697.5 10310.8 0.0 128.0 0.0 2524.9 333,740 3356.7 322 128 0.08 224.0
2/26/2003 4:00 674,185 5,613 0 0.0 4697.5 10310.8 2.6 126.0 0.1 2525.0 333,971 3358.8 322 126 0.08 224.2
2/26/2003 6:00 674,185 5,613 0 0.0 4697.5 10310.8 2.0 124.0 0.1 2525.2 334,263 3361.5 322 124 0.07 224.4
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Energy balance

9/27/2002 10:00
9/27/2002 22:00
9/28/2002 10:00
9/28/2002 22:00
9/29/2002 10:00
9/29/2002 22:00
9/30/2002 10:00
10/2/2002 19:15
10/2/2002 19:15
10/2/2002 19:15
10/2/2002 19:15
10/2/2002 19:15

#N/A
10/4/2002 0:10

10/4/2002 12:10
10/5/2002 0:10

10/5/2002 12:10
10/6/2002 0:10

10/6/2002 12:10
10/7/2002 0:10

10/7/2002 12:10
10/8/2002 0:10

10/8/2002 12:10
10/9/2002 0:10

10/9/2002 12:10
10/10/2002 0:10

10/10/2002 12:10
10/11/2002 0:10

10/11/2002 12:10
10/12/2002 0:10

10/12/2002 12:10
10/13/2002 0:10

10/13/2002 12:10
10/14/2002 0:10

10/14/2002 12:10
10/15/2002 0:10

10/15/2002 12:10
10/16/2002 0:10

10/16/2002 12:10
10/17/2002 0:10

10/17/2002 12:10
10/18/2002 0:10

10/18/2002 12:10
10/19/2002 0:10

10/19/2002 12:10
10/20/2002 0:10

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

0.0 0.0 70.0 21.1 #N/A 0 #N/A 0 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A 0 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A 0 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 #N/A
0.0 0.0 70.0 21.1 #DIV/0! 0 #DIV/0! #N/A 0 0 0
0.0 0.0 70.0 21.1 #N/A 0 #N/A 0 0 0 #N/A
0.0 0.0 70.0 21.1 #N/A 0 #N/A #N/A 0 0 0
1.8 12.9 70.6 21.5 0.1 360 44 #N/A 0 360 316
2.8 26.7 71.3 21.8 0.1 360 24 #N/A 0 360 336
4.5 39.8 71.9 22.2 0.1 360 40 #N/A 0 360 320
6.3 52.6 72.5 22.5 0.2 360 46 #N/A 0 360 314
6.5 67.2 73.2 22.9 0.0 360 4 0 0 360 356
7.7 80.8 73.9 23.3 0.1 360 30 #N/A 0 360 330
8.1 95.1 74.6 23.7 0.0 360 11 #N/A 0 360 349
8.7 109.2 75.3 24.0 0.0 360 14 #N/A 0 360 346

10.0 122.7 75.9 24.4 0.1 360 31 #N/A 0 360 329
17.9 129.5 76.3 24.6 0.7 360 193 #N/A 0 360 167
24.5 137.7 76.7 24.8 0.5 360 160 #N/A 0 360 200
28.8 148.1 77.2 25.1 0.4 360 107 0 0 360 253

#N/A #N/A #N/A #N/A #N/A 360 #N/A #N/A 0 360 #N/A
#N/A #N/A #N/A #N/A #N/A 360 #N/A #N/A 0 360 #N/A
#N/A #N/A #N/A #N/A #N/A 360 #N/A #N/A 0 360 #N/A

42.1 198.7 79.6 26.4 0.3 480 81 #N/A 0 480 399
#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A

44.5 235.6 81.4 27.4 0.1 480 30 0 0 480 450
46.4 253.4 82.2 27.9 0.2 480 46 #N/A 0 480 434
47.8 271.6 83.1 28.4 0.1 480 35 #N/A 0 480 445

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
51.1 307.7 84.9 29.4 0.1 480 39 0 0 480 441

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
53.5 344.6 86.6 30.4 0.1 480 30 #N/A 0 480 450

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
56.4 381.0 88.4 31.3 0.1 480 35 #N/A 0 480 445

#N/A #N/A #N/A #N/A #N/A 480 #N/A 0 0 480 #N/A
58.2 418.6 90.2 32.3 0.1 480 22 #N/A 0 480 458
59.8 417.0 90.1 32.3 0.1 0 39 #N/A 0 0 -39
60.9 435.5 91.0 32.8 0.1 480 34 #N/A 0 480 446

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
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Energy balance

10/20/2002 12:10
10/21/2002 0:10

10/21/2002 12:10
10/22/2002 0:10

10/22/2002 12:10
10/23/2002 0:10

10/23/2002 12:10
10/24/2002 0:10

10/24/2002 12:10
10/25/2002 0:10

10/25/2002 12:10
10/25/2002 22:00
10/26/2002 10:00
10/26/2002 22:00
10/27/2002 10:00
10/27/2002 22:00
10/28/2002 10:00
10/28/2002 22:00
10/29/2002 10:00
10/29/2002 22:00
10/30/2002 10:00
10/30/2002 22:00
10/31/2002 12:10
10/31/2002 22:00
11/1/2002 10:00
11/1/2002 22:00
11/2/2002 10:00
11/2/2002 22:00
11/3/2002 10:00
11/3/2002 22:00
11/4/2002 10:00
11/4/2002 22:00
11/5/2002 10:00
11/5/2002 22:00
11/6/2002 12:10
11/7/2002 0:10

11/7/2002 12:10
11/8/2002 0:10

11/8/2002 12:10
11/9/2002 0:10

11/9/2002 12:10
11/10/2002 0:10

11/10/2002 12:10
11/11/2002 0:10

11/11/2002 12:10
11/12/2002 0:10

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

63.6 491.7 93.8 34.3 0.1 480 22 #N/A 0 480 458
63.7 511.3 94.7 34.8 0.0 480 1 0 0 480 479

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
67.6 546.8 96.4 35.8 0.2 480 47 #N/A 0 480 433

#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A
73.5 580.2 98.0 36.7 0.2 480 72 #N/A 0 480 408

#N/A #N/A #N/A #N/A #N/A 480 #N/A 0 0 480 #N/A
#N/A #N/A #N/A #N/A #N/A 480 #N/A #N/A 0 480 #N/A

79.9 692.0 103.4 39.7 #N/A 1,566 #N/A 3,708 1,086 480 #N/A
81.8 #N/A #N/A #N/A 0.2 #N/A 45 #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A 1,306 #N/A 2,818 826 480 #N/A
83.9 911.0 114.0 45.6 #N/A 1,483 #N/A 3,424 1,003 480 #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
90.4 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A 1,313 #N/A 2,844 833 480 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

104.1 1172.4 126.6 52.6 0.3 1,327 83 2,890 847 480 1,243
#N/A #N/A #N/A #N/A #N/A 1,554 #N/A 3,666 1,074 480 #N/A

108.8 1288.9 132.3 55.7 #N/A 1,464 #N/A 3,357 984 480 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

119.3 1405.6 137.9 58.8 0.3 1,369 93 3,034 889 480 1,276
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A 1,513 #N/A 3,525 1,033 480 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

154.9 #N/A #N/A #N/A 0.7 #N/A 217 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

183.0 1715.4 152.9 67.1 0.8 1,408 229 3,166 928 480 1,179
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

217.4 1933.8 163.4 73.0 0.7 1,610 210 3,858 1,130 480 1,400
#N/A #N/A #N/A #N/A #N/A 1,138 #N/A 2,246 658 480 #N/A

243.0 #N/A #N/A #N/A 1.0 #N/A 286 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

263.0 #N/A #N/A #N/A 0.4 #N/A 122 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

298.4 2211.6 176.8 80.5 1.5 #N/A 433 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

333.1 2311.2 181.7 83.1 1.4 1,604 423 3,835 1,124 480 1,181
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A 2,021 #N/A 4,951 1,451 570 #N/A
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Energy balance

11/12/2002 12:10
11/13/2002 0:10

11/13/2002 12:10
11/14/2002 0:10

11/14/2002 12:10
11/15/2002 0:10

11/15/2002 12:10
11/16/2002 0:10

11/16/2002 12:10
11/17/2002 0:10
11/17/2002 8:50
11/18/2002 0:00
11/18/2002 6:40
11/19/2002 2:00
11/19/2002 9:20
11/20/2002 5:00

11/20/2002 22:00
11/20/2002 22:30
11/21/2002 22:00
11/22/2002 2:00

11/22/2002 14:00
11/23/2002 1:00

11/23/2002 18:50
11/24/2002 0:00
11/24/2002 6:20

11/24/2002 13:20
11/24/2002 17:10
11/24/2002 21:10
11/24/2002 23:12
11/25/2002 1:45
11/25/2002 3:42
11/25/2002 5:40
11/25/2002 7:00
11/25/2002 9:40

11/25/2002 11:55
11/25/2002 19:30
11/25/2002 21:25
11/25/2002 23:38
11/26/2002 1:27
11/26/2002 3:50
11/26/2002 6:15
11/26/2002 7:40
11/26/2002 9:50

11/26/2002 11:52
11/26/2002 13:30
11/26/2002 15:05

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

419.4 2561.0 193.7 89.8 1.8 #N/A 527 #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A 2,036 #N/A 5,005 1,466 570 #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

528.9 2723.8 201.6 94.2 2.3 1,319 669 4,500 1,319 0 650
#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

606.1 2814.6 206.0 96.7 3.2 1,406 942 2,853 836 570 464
653.4 2859.5 208.1 97.9 3.9 1,578 1,156 3,500 1,000 570 422
680.0 2916.5 210.9 99.4 2.2 1,749 649 4,025 1,179 570 1,100
750.0 2885.7 209.4 98.6 5.8 1,625 1,709 3,688 1,080 545 -84
810.7 2869.5 208.6 98.1 7.0 937 2,054 1,462 428 509 -1,116
822.3 2896.9 209.9 98.9 0.8 969 224 1,602 469 500 746
834.4 2917.2 210.9 99.4 1.8 951 532 1,539 451 500 419
855.3 2962.0 213.1 100.6 1.1 995 317 1,690 495 500 678
880.2 2958.4 212.9 100.5 3.4 851 993 1,198 351 500 -142
905.2 2989.4 214.4 101.3 1.3 834 372 1,652 484 350 462
973.0 2968.2 213.4 100.8 #N/A #N/A #N/A #N/A #N/A 200 #N/A
974.6 2972.0 213.6 100.9 2.0 872 586 2,295 672 200 286

1000.1 3000.7 215.0 101.6 #N/A #N/A #N/A #N/A #N/A 200 #N/A
1007.7 2995.2 214.7 101.5 1.9 428 559 1,461 428 0 -131

#N/A #N/A #N/A #N/A #N/A #N/A 520 #N/A #N/A 0 #N/A
1034.7 3020.4 215.9 102.2 #N/A 665 520 1,416 415 250 145
1067.1 3049.1 217.3 102.9 1.8 1,004 532 2,402 704 300 472
1080.5 3053.8 217.5 103.1 2.6 1,031 765 2,496 731 300 267
1100.0 3060.1 217.8 103.2 3.1 1,188 899 3,032 888 300 290
1113.2 3074.6 218.5 103.6 1.9 1,162 556 2,941 862 300 606
1120.0 3084.2 219.0 103.9 1.7 1,246 512 3,228 946 300 733
1129.0 3092.1 219.4 104.1 2.3 1,244 663 3,221 944 300 581
1132.9 3096.8 219.6 104.2 1.9 1,244 560 3,221 944 300 684
1138.2 3102.3 219.9 104.4 2.1 1,244 611 3,221 944 300 633
1142.0 3106.8 220.1 104.5 1.9 1,244 568 3,221 944 300 676
1147.3 3109.8 220.2 104.6 2.7 1,244 795 3,221 944 300 449
1149.2 3113.6 220.4 104.7 1.4 1,244 413 3,221 944 300 830
1155.1 3119.0 220.7 104.8 2.2 1,235 645 3,191 935 300 590
1160.6 3122.7 220.9 104.9 2.4 1,196 717 3,057 896 300 479
1182.8 3132.8 221.3 105.2 2.9 1,247 857 3,231 947 300 389
1194.3 3128.7 221.1 105.1 6.0 1,139 1,761 2,863 839 300 -622
1202.2 3128.0 221.1 105.1 3.6 964 1,051 2,265 664 300 -87
1209.8 3129.2 221.2 105.1 4.2 1,411 1,217 3,790 1,111 300 193
1219.2 3133.1 221.4 105.2 3.9 1,627 1,154 4,527 1,327 300 472
1227.5 3132.2 221.3 105.2 3.4 900 1,008 2,046 600 300 -109
1237.0 3126.1 221.0 105.0 6.7 706 1,959 1,387 406 300 -1,253
1247.7 3122.1 220.8 104.9 5.0 920 1,458 2,117 620 300 -537
1257.1 3119.3 220.7 104.8 4.6 939 1,344 2,183 639 300 -404
1266.9 3120.6 220.8 104.9 6.0 860 1,763 1,912 560 300 -903
1277.0 3115.9 220.5 104.7 6.4 1,001 1,869 2,393 701 300 -868
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Energy balance

11/26/2002 17:20
11/26/2002 18:25
11/26/2002 20:10
11/26/2002 22:25
11/27/2002 0:25
11/27/2002 2:30
11/27/2002 4:40
11/27/2002 6:40
11/27/2002 8:00
11/27/2002 9:00

11/27/2002 11:10
11/27/2002 12:40
11/27/2002 14:30
11/27/2002 16:25
11/27/2002 17:45
11/27/2002 20:00
11/27/2002 21:50
11/27/2002 23:59
11/28/2002 2:25
11/28/2002 4:50
11/28/2002 6:20
11/28/2002 9:35

11/28/2002 11:15
11/28/2002 12:25
11/28/2002 17:30
11/28/2002 20:20
11/28/2002 21:50
11/29/2002 0:20
11/29/2002 1:40
11/29/2002 4:00
11/29/2002 5:50
11/29/2002 8:20

11/29/2002 10:40
11/29/2002 12:15
11/29/2002 14:00
11/29/2002 16:40
11/29/2002 17:50
11/29/2002 20:30
11/29/2002 22:00
11/30/2002 0:00
11/30/2002 2:20
11/30/2002 4:00
11/30/2002 6:00
11/30/2002 7:40
11/30/2002 9:20

11/30/2002 11:30

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

1286.9 3106.9 220.1 104.5 4.4 933 1,286 2,161 633 300 -353
1290.3 3107.0 220.1 104.5 3.1 953 921 2,229 653 300 32
1295.6 3105.2 220.0 104.4 3.1 596 900 1,009 296 300 -304
1302.2 3102.9 219.9 104.4 2.9 559 860 884 259 300 -301
1307.8 3101.4 219.8 104.3 2.8 601 819 1,028 301 300 -218
1313.2 3100.2 219.8 104.3 2.6 595 759 1,007 295 300 -164
1320.7 3097.4 219.6 104.2 3.5 634 1,011 1,141 334 300 -377
1323.7 3097.9 219.7 104.3 1.5 496 436 670 196 300 60
1327.0 3097.3 219.6 104.2 2.5 607 722 1,049 307 300 -115
1329.7 3096.6 219.6 104.2 2.7 568 788 916 268 300 -219
1336.4 3093.9 219.5 104.1 3.1 545 905 838 245 300 -359
1340.9 3092.1 219.4 104.1 3.1 539 896 816 239 300 -357
1346.6 3090.9 219.3 104.1 3.1 710 896 1,399 410 300 -186
1352.8 3089.9 219.3 104.0 3.3 796 958 1,694 496 300 -162
1357.1 3087.9 219.2 104.0 3.2 510 945 1,742 510 0 -434
1365.3 3084.2 219.0 103.9 3.6 576 1,064 1,965 576 0 -489
1369.4 3081.9 218.9 103.8 2.2 301 658 1,026 301 0 -358
1377.1 3077.4 218.7 103.7 3.6 441 1,054 1,506 441 0 -612
1384.2 3074.3 218.5 103.6 2.9 475 850 1,622 475 0 -375
1390.1 3071.5 218.4 103.5 2.4 373 713 1,275 373 0 -339
1392.9 3070.6 218.3 103.5 1.9 363 544 1,238 363 0 -181
1402.8 3066.2 218.1 103.4 3.0 498 893 1,701 498 0 -395
1408.1 3062.7 218.0 103.3 3.2 315 931 1,074 315 0 -617
1412.7 3059.6 217.8 103.2 4.0 399 1,174 1,363 399 0 -774
1429.0 3049.5 217.3 103.0 3.2 351 935 1,199 351 0 -583
1438.9 3043.4 217.0 102.8 3.5 393 1,026 1,343 393 0 -632
1444.3 3040.0 216.9 102.7 3.6 415 1,068 1,415 415 0 -653
1452.2 3035.6 216.6 102.6 3.2 406 926 1,385 406 0 -520
1455.4 3034.2 216.6 102.5 2.3 377 688 1,286 377 0 -312
1461.1 3031.1 216.4 102.5 2.5 343 724 1,170 343 0 -381
1464.5 3029.7 216.4 102.4 1.8 306 540 1,045 306 0 -234
1470.0 3027.1 216.2 102.4 2.2 345 647 1,179 345 0 -301
1476.3 3024.3 216.1 102.3 2.7 430 780 1,467 430 0 -351
1480.7 3022.4 216.0 102.2 2.8 478 831 1,630 478 0 -354
1486.4 3019.4 215.9 102.1 3.2 427 938 1,456 427 0 -511
1491.9 3022.7 216.0 102.2 2.1 293 613 999 293 0 -320
1495.0 3014.9 215.6 102.0 2.7 406 783 1,384 406 0 -377
1500.7 3012.3 215.5 102.0 2.1 326 616 1,112 326 0 -290
1504.8 3009.7 215.4 101.9 2.8 307 818 1,049 307 0 -511
1508.5 3008.1 215.3 101.8 1.9 311 542 1,062 311 0 -231
1513.6 3005.4 215.2 101.8 2.2 294 634 1,003 294 0 -341
1516.3 3004.2 215.1 101.7 1.6 252 468 859 252 0 -217
1520.5 3002.0 215.0 101.7 2.1 300 615 1,024 300 0 -315
1523.6 3000.2 214.9 101.6 1.9 249 560 849 249 0 -311
1526.7 3005.2 215.2 101.8 1.8 306 531 1,044 306 0 -225
1532.0 3003.2 215.1 101.7 2.5 459 726 1,568 459 0 -267
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

11/30/2002 13:10
11/30/2002 15:20
11/30/2002 17:15
11/30/2002 20:05
11/30/2002 22:00
11/30/2002 23:57

12/1/2002 2:20
12/1/2002 3:55
12/1/2002 6:00
12/1/2002 9:00

12/1/2002 10:45
12/1/2002 13:25
12/1/2002 16:25
12/1/2002 20:00
12/1/2002 21:12
12/1/2002 22:58
12/2/2002 1:50
12/2/2002 3:50
12/2/2002 5:52
12/2/2002 8:15

12/2/2002 10:45
12/2/2002 16:00
12/2/2002 18:00
12/2/2002 20:10
12/2/2002 22:00
12/3/2002 0:00
12/3/2002 2:30
12/3/2002 4:19
12/3/2002 6:00
12/3/2002 7:15
12/3/2002 9:45

12/3/2002 12:20
12/3/2002 14:55
12/3/2002 17:03
12/3/2002 19:00
12/3/2002 21:15
12/3/2002 23:15
12/4/2002 1:13
12/4/2002 3:15
12/4/2002 4:30
12/4/2002 6:30

12/4/2002 12:30
12/4/2002 14:35
12/4/2002 16:45
12/4/2002 20:00
12/4/2002 22:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

1535.7 3002.2 215.0 101.7 2.2 454 644 1,549 454 0 -190
1541.6 2999.9 214.9 101.6 2.7 486 797 1,660 486 0 -310
1544.8 2993.0 214.6 101.4 1.7 405 496 1,381 405 0 -92
1550.9 2990.2 214.5 101.4 2.1 337 624 1,149 337 0 -288
1554.9 2988.5 214.4 101.3 2.1 342 611 1,169 342 0 -269
1558.8 2986.9 214.3 101.3 2.0 357 596 1,217 357 0 -239
1564.4 2984.6 214.2 101.2 2.3 401 687 1,369 401 0 -285
1567.5 2983.0 214.1 101.2 2.0 291 577 994 291 0 -286
1572.6 2980.3 214.0 101.1 2.4 334 712 1,139 334 0 -378
1581.1 2975.6 213.7 101.0 2.8 371 834 1,266 371 0 -463
1585.0 2976.4 213.8 101.0 2.2 782 651 2,669 782 0 131
1590.5 2978.6 213.9 101.1 2.1 852 605 2,907 852 0 247
1601.6 2982.0 214.1 101.1 3.7 1,408 1,081 3,783 1,108 300 327
1609.7 2987.0 214.3 101.3 2.3 1,071 660 2,633 771 300 411
1614.6 2987.2 214.3 101.3 4.1 1,241 1,194 3,212 941 300 47
1621.1 2989.1 214.4 101.3 3.7 1,388 1,078 3,714 1,088 300 310
1631.2 2989.9 214.4 101.4 3.5 1,121 1,036 2,803 821 300 86
1638.7 2991.5 214.5 101.4 3.7 1,339 1,098 3,547 1,039 300 241
1645.5 2992.1 214.5 101.4 3.4 1,070 986 2,629 770 300 85
1653.9 2992.9 214.6 101.4 3.5 1,128 1,035 2,826 828 300 93
1663.4 2994.6 214.7 101.5 3.8 1,304 1,104 3,427 1,004 300 200
1681.7 2996.1 214.7 101.5 3.5 1,110 1,023 2,764 810 300 87
1690.4 2994.2 214.6 101.5 4.3 979 1,269 2,319 679 300 -290
1698.8 2991.0 214.5 101.4 3.9 706 1,135 1,387 406 300 -428
1705.8 2988.9 214.4 101.3 3.8 783 1,123 1,649 483 300 -340
1714.9 2987.3 214.3 101.3 4.5 1,094 1,331 2,710 794 300 -237
1724.3 2987.3 214.3 101.3 3.8 1,112 1,101 2,771 812 300 11
1731.5 2988.8 214.4 101.3 4.0 1,412 1,170 3,795 1,112 300 242
1738.0 2986.8 214.3 101.3 3.9 780 1,130 1,637 480 300 -350
1743.7 2986.0 214.3 101.3 4.5 1,126 1,324 2,818 826 300 -199
1756.1 2983.8 214.1 101.2 5.0 1,198 1,459 3,064 898 300 -261
1764.9 2984.0 214.2 101.2 3.4 1,026 997 2,478 726 300 29
1775.0 2983.0 214.1 101.2 3.9 1,029 1,149 2,488 729 300 -120
1783.5 2982.4 214.1 101.2 4.0 1,084 1,163 2,677 784 300 -78
1793.0 2981.0 214.0 101.1 4.9 1,228 1,436 3,168 928 300 -207
1801.6 2980.8 214.0 101.1 3.8 1,086 1,109 2,683 786 300 -23
1809.6 2979.1 213.9 101.1 4.0 922 1,174 2,123 622 300 -252
1819.4 2978.6 213.9 101.1 5.0 1,382 1,459 3,692 1,082 300 -77
1827.1 2977.8 213.9 101.0 3.8 992 1,108 2,363 692 300 -116
1832.4 2976.6 213.8 101.0 4.3 977 1,247 2,311 677 300 -270
1840.8 2975.7 213.8 101.0 4.2 1,104 1,235 2,743 804 300 -131
1864.8 2975.3 213.7 101.0 4.0 1,152 1,172 2,907 852 300 -21
1872.2 2975.7 213.8 101.0 3.6 1,095 1,045 2,714 795 300 50
1880.5 2977.3 213.8 101.0 3.8 1,334 1,111 2,847 834 500 224
1891.2 2981.4 214.0 101.1 3.3 1,338 970 2,862 838 500 368
1898.5 2981.7 214.0 101.1 3.6 1,104 1,062 2,061 604 500 42
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/5/2002 0:00
12/5/2002 2:00
12/5/2002 4:13
12/5/2002 6:00
12/5/2002 8:40

12/5/2002 10:25
12/5/2002 13:10
12/5/2002 14:25
12/5/2002 21:00
12/5/2002 22:00
12/6/2002 0:00
12/6/2002 2:00
12/6/2002 4:00
12/6/2002 6:00

12/6/2002 10:20
12/6/2002 12:40
12/6/2002 14:05
12/6/2002 16:20
12/6/2002 20:00
12/6/2002 22:00
12/7/2002 0:00
12/7/2002 2:00
12/7/2002 4:00
12/7/2002 6:00
12/7/2002 8:10

12/7/2002 10:05
12/7/2002 12:15
12/7/2002 14:10
12/7/2002 16:10
12/7/2002 18:05
12/7/2002 20:15
12/7/2002 22:20
12/8/2002 0:35
12/8/2002 2:40
12/8/2002 4:30
12/8/2002 6:30
12/8/2002 8:00

12/8/2002 10:05
12/8/2002 12:00
12/8/2002 14:02
12/8/2002 15:57
12/8/2002 18:00
12/8/2002 20:23
12/8/2002 22:15
12/9/2002 0:17
12/9/2002 2:35

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

1905.9 2983.8 214.1 101.2 3.7 1,384 1,082 3,018 884 500 302
1913.9 2984.3 214.2 101.2 4.0 1,246 1,174 2,548 746 500 72
1920.8 2986.9 214.3 101.3 3.1 1,269 916 2,626 769 500 354
1927.1 2988.2 214.4 101.3 3.6 1,241 1,040 2,530 741 500 201
1937.1 2990.0 214.4 101.4 3.7 1,292 1,092 2,704 792 500 200
1943.2 2991.8 214.5 101.4 3.5 1,334 1,032 2,845 834 500 302
1953.0 2993.7 214.6 101.5 3.6 1,250 1,045 2,558 750 500 205
1957.8 2994.3 214.7 101.5 3.8 1,263 1,122 2,604 763 500 141
1984.0 2997.4 214.8 101.6 4.0 1,301 1,165 2,733 801 500 136
1987.7 2997.9 214.8 101.6 3.7 1,220 1,073 2,456 720 500 147
1996.9 2997.4 214.8 101.6 4.6 1,275 1,350 2,644 775 500 -75
2004.5 2999.0 214.9 101.6 3.8 1,355 1,113 2,918 855 500 242
2013.5 3000.1 214.9 101.6 4.5 1,481 1,323 3,347 981 500 157
2020.9 3000.4 214.9 101.6 3.7 1,126 1,084 2,136 626 500 42
2038.5 3002.8 215.1 101.7 4.1 1,356 1,191 2,922 856 500 165
2048.4 3002.5 215.0 101.7 4.2 1,198 1,237 2,384 698 500 -39
2054.9 3001.6 215.0 101.7 4.6 1,160 1,340 2,251 660 500 -180
2063.5 3002.0 215.0 101.7 3.9 1,174 1,130 2,302 674 500 45
2078.5 2998.5 214.9 101.6 4.1 923 1,200 1,444 423 500 -277
2085.7 2997.6 214.8 101.6 3.6 920 1,054 1,432 420 500 -134
2093.8 2996.6 214.8 101.5 4.1 1,038 1,189 1,836 538 500 -151
2103.0 2993.5 214.6 101.5 4.6 890 1,345 1,332 390 500 -454
2109.2 2993.9 214.6 101.5 3.1 974 910 1,619 474 500 65
2116.3 2992.1 214.5 101.4 3.5 762 1,032 895 262 500 -270
2121.9 2993.4 214.6 101.4 2.6 938 754 1,495 438 500 184
2127.4 2994.2 214.6 101.5 2.9 968 849 1,599 468 500 120
2136.6 2991.9 214.5 101.4 4.3 932 1,249 1,476 432 500 -316
2143.1 2991.0 214.5 101.4 3.4 858 983 1,221 358 500 -125
2150.1 2990.1 214.4 101.4 3.5 885 1,031 1,316 385 500 -146
2158.3 2987.9 214.3 101.3 4.3 916 1,251 1,420 416 500 -335
2166.9 2986.7 214.3 101.3 4.0 1,006 1,159 1,725 506 500 -153
2174.5 2986.3 214.3 101.3 3.7 1,009 1,073 1,738 509 500 -63
2181.5 2985.7 214.2 101.2 3.1 842 918 1,166 342 500 -77
2188.0 2986.0 214.3 101.3 3.1 959 910 1,567 459 500 49
2192.7 2986.7 214.3 101.3 2.5 854 744 1,208 354 500 110
2200.3 2985.2 214.2 101.2 3.8 888 1,115 1,324 388 500 -227
2204.3 2986.5 214.3 101.3 2.7 1,053 793 1,887 553 500 260
2212.0 2984.7 214.2 101.2 3.7 827 1,079 1,115 327 500 -252
2218.3 2985.2 214.2 101.2 3.3 1,037 956 1,833 537 500 81
2223.4 2985.7 214.2 101.2 2.5 811 739 1,061 311 500 72
2228.4 2986.4 214.3 101.3 2.6 867 763 1,251 367 500 104
2234.1 2987.1 214.3 101.3 2.8 912 817 1,405 412 500 95
2241.7 2986.6 214.3 101.3 3.2 878 935 1,291 378 500 -57
2246.2 2988.4 214.4 101.3 2.4 983 704 1,648 483 500 279
2251.3 2990.2 214.5 101.4 2.5 988 736 1,667 488 500 252
2257.8 2990.9 214.5 101.4 2.8 925 825 1,452 425 500 100
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/9/2002 5:00
12/9/2002 7:00
12/9/2002 8:03

12/9/2002 10:00
12/9/2002 12:00
12/9/2002 14:00
12/9/2002 19:00
12/10/2002 3:00
12/10/2002 5:20
12/10/2002 8:30

12/10/2002 10:25
12/10/2002 13:00
12/10/2002 15:00
12/10/2002 17:00
12/10/2002 20:00
12/10/2002 22:00
12/11/2002 0:00
12/11/2002 2:00
12/11/2002 4:00
12/11/2002 6:00
12/11/2002 9:20

12/11/2002 10:26
12/11/2002 12:10
12/11/2002 15:50
12/11/2002 20:00
12/11/2002 22:00
12/12/2002 0:00
12/12/2002 2:00
12/12/2002 4:00
12/12/2002 6:00
12/12/2002 7:45

12/12/2002 10:00
12/12/2002 12:08
12/12/2002 14:01
12/12/2002 16:30
12/12/2002 21:00
12/13/2002 3:00
12/13/2002 5:00
12/13/2002 6:00

12/13/2002 16:00
12/13/2002 17:50
12/13/2002 20:15
12/13/2002 22:32
12/14/2002 0:08
12/14/2002 2:10
12/14/2002 4:20

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

2265.5 2991.9 214.5 101.4 3.2 1,054 944 1,891 554 500 111
2269.4 2994.0 214.6 101.5 1.9 876 568 1,282 376 500 308
2272.6 2993.7 214.6 101.5 3.0 795 879 1,007 295 500 -84
2277.8 2994.5 214.7 101.5 2.7 919 792 1,430 419 500 127
2284.5 2994.5 214.7 101.5 3.3 973 975 1,615 473 500 -2
2290.0 2995.6 214.7 101.5 2.7 967 803 1,594 467 500 164
2309.2 2993.3 214.6 101.4 3.8 991 1,126 1,675 491 500 -135
2330.9 2998.3 214.8 101.6 2.7 980 796 1,639 480 500 184
2339.3 2997.3 214.8 101.6 3.6 922 1,057 1,442 422 500 -135
2347.5 2998.9 214.9 101.6 2.6 905 751 1,383 405 500 155
2352.4 2999.2 214.9 101.6 2.6 799 761 1,021 299 500 38
2359.9 2997.3 214.8 101.6 2.9 634 842 458 134 500 -208
2364.7 2996.8 214.8 101.5 2.4 632 714 450 132 500 -82
2367.3 2998.5 214.9 101.6 1.3 618 372 404 118 500 246
2374.6 2997.6 214.8 101.6 2.4 630 717 444 130 500 -87
2378.8 2997.6 214.8 101.6 2.1 624 614 425 124 500 10
2381.4 2999.3 214.9 101.6 1.3 628 384 437 128 500 244
2384.6 3000.3 214.9 101.6 1.6 598 457 333 98 500 140
2387.0 3003.1 215.1 101.7 1.2 773 353 933 273 500 420
2389.2 3005.2 215.2 101.8 1.1 626 326 429 126 500 299
2394.3 3006.3 215.2 101.8 1.5 548 447 162 48 500 100
2395.9 3007.1 215.3 101.8 1.4 637 421 469 137 500 217
2398.6 3008.2 215.3 101.8 1.6 653 472 524 153 500 182
2409.1 3005.7 215.2 101.8 2.9 632 835 450 132 500 -204
2435.9 2988.0 214.3 101.3 6.4 641 1,885 482 141 500 -1,244
2440.0 2989.2 214.4 101.3 2.0 773 593 933 273 500 180
2444.5 2988.3 214.4 101.3 2.3 546 672 158 46 500 -125
2448.6 2988.8 214.4 101.3 2.0 655 594 529 155 500 61
2453.3 2988.4 214.4 101.3 2.3 632 685 450 132 500 -54
2458.5 2987.5 214.3 101.3 2.6 626 761 429 126 500 -136
2464.0 2985.7 214.2 101.2 3.2 637 930 466 137 500 -293
2469.0 2987.0 214.3 101.3 2.2 823 653 1,103 323 500 170
2473.2 2988.2 214.4 101.3 2.0 734 575 800 234 500 159
2477.5 2988.7 214.4 101.3 2.2 740 657 818 240 500 83
2485.3 2987.5 214.3 101.3 3.2 783 925 966 283 500 -142
2508.2 2976.3 213.8 101.0 5.1 763 1,493 897 263 500 -730
2528.2 2971.6 213.6 100.9 3.3 746 974 840 246 500 -228
2536.4 2968.6 213.4 100.8 4.1 763 1,204 899 263 500 -440
2541.1 2966.5 213.3 100.7 4.7 768 1,382 916 268 500 -614
2568.2 2965.6 213.3 100.7 2.7 765 793 903 265 500 -28
2574.5 2963.9 213.2 100.7 3.4 741 1,005 822 241 500 -265
2580.4 2964.1 213.2 100.7 2.5 747 727 844 247 500 21
2586.5 2964.0 213.2 100.7 2.7 771 781 926 271 500 -10
2590.7 2963.8 213.2 100.7 2.6 713 754 729 213 500 -40
2598.2 2961.8 213.1 100.6 3.7 794 1,084 1,003 294 500 -290
2603.4 2962.0 213.1 100.6 2.4 743 710 830 243 500 33
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/14/2002 6:30
12/14/2002 8:45

12/14/2002 12:02
12/14/2002 14:05
12/14/2002 16:00
12/14/2002 18:12
12/14/2002 20:30
12/14/2002 22:30
12/15/2002 0:30
12/15/2002 2:40
12/15/2002 5:20
12/15/2002 9:00

12/15/2002 11:00
12/15/2002 13:00
12/15/2002 15:00
12/15/2002 20:00
12/15/2002 21:53
12/16/2002 0:23
12/16/2002 2:35
12/16/2002 4:20
12/16/2002 9:15

12/16/2002 10:55
12/16/2002 12:15
12/16/2002 14:30
12/16/2002 19:45
12/16/2002 22:30
12/17/2002 0:30
12/17/2002 2:32
12/17/2002 4:32
12/17/2002 6:35
12/17/2002 8:35

12/17/2002 10:35
12/17/2002 13:30
12/17/2002 16:30
12/17/2002 18:32
12/17/2002 20:45
12/17/2002 23:00
12/18/2002 1:30
12/18/2002 5:00
12/18/2002 7:30
12/18/2002 9:30

12/18/2002 11:30
12/18/2002 13:30
12/18/2002 15:30
12/18/2002 17:32
12/18/2002 20:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

2611.2 2960.3 213.0 100.6 3.6 812 1,047 1,064 312 500 -235
2614.9 2962.3 213.1 100.6 1.6 745 480 836 245 500 265
2620.7 2964.7 213.2 100.7 1.8 739 521 814 239 500 218
2624.5 2966.3 213.3 100.7 1.8 767 541 910 267 500 225
2627.9 2967.8 213.4 100.8 1.8 753 521 864 253 500 232
2631.8 2970.4 213.5 100.8 1.8 859 520 1,226 359 500 340
2635.9 2971.2 213.5 100.9 1.8 624 519 424 124 500 105
2639.5 2973.0 213.6 100.9 1.8 794 536 1,003 294 500 258
2643.7 2973.8 213.7 100.9 2.1 733 607 795 233 500 126
2648.1 2974.9 213.7 101.0 2.0 740 598 819 240 500 142
2656.0 2973.9 213.7 100.9 3.0 760 873 887 260 500 -113
2665.3 2974.0 213.7 100.9 2.5 755 740 872 255 500 15
2669.0 2975.4 213.7 101.0 1.8 740 538 820 240 500 202
2671.7 2977.8 213.9 101.0 1.4 749 403 849 249 500 346
2675.4 2978.5 213.9 101.1 1.8 646 537 500 146 500 110
2690.5 2975.8 213.8 101.0 3.0 724 886 764 224 500 -162
2700.7 2970.4 213.5 100.8 5.4 745 1,583 836 245 500 -838
2708.9 2969.1 213.4 100.8 3.3 813 959 896 262 551 -146
2717.4 2966.0 213.3 100.7 3.9 708 1,133 537 157 551 -425
2721.8 2966.1 213.3 100.7 2.5 775 745 766 224 551 30
2744.5 2956.9 212.8 100.5 4.6 797 1,349 838 246 551 -552
2752.2 2953.5 212.7 100.4 4.7 773 1,370 759 222 551 -596
2762.0 2947.3 212.4 100.2 7.3 783 2,134 793 232 551 -1,350
2773.2 2941.9 212.1 100.1 5.0 767 1,470 736 216 551 -704
2797.1 2932.6 211.7 99.8 4.5 812 1,331 891 261 551 -519
2804.4 2933.3 211.7 99.8 2.7 848 779 1,014 297 551 69
2813.0 2928.4 211.5 99.7 4.3 548 1,261 699 205 343 -713
2819.9 2925.4 211.3 99.6 3.4 552 992 712 209 343 -440
2825.9 2923.0 211.2 99.6 3.0 532 876 645 189 343 -344
2831.9 2920.9 211.1 99.5 2.9 557 859 731 214 343 -302
2838.8 2918.5 211.0 99.4 3.5 661 1,013 1,087 318 343 -351
2843.6 2917.4 210.9 99.4 2.4 545 699 691 202 343 -154
2851.4 2915.2 210.8 99.4 2.7 561 784 745 218 343 -223
2861.9 2911.0 210.6 99.2 3.5 617 1,029 935 274 343 -412
2864.6 2912.1 210.7 99.3 1.3 540 390 672 197 343 150
2869.3 2911.9 210.7 99.3 2.1 603 622 886 260 343 -19
2874.9 2910.9 210.6 99.2 2.5 591 725 847 248 343 -133
2884.1 2904.9 210.3 99.1 3.7 372 1,078 350 102 270 -705
2892.4 2906.4 210.4 99.1 2.4 830 698 1,913 560 270 132
2897.0 2905.8 210.4 99.1 1.8 454 536 629 184 270 -81
2900.8 2905.3 210.4 99.1 1.9 488 562 745 218 270 -74
2904.0 2905.4 210.4 99.1 1.6 491 463 754 221 270 28
2908.7 2904.1 210.3 99.1 2.4 497 693 774 227 270 -196
2913.0 2904.0 210.3 99.1 2.2 618 631 1,186 348 270 -13
2915.6 2903.9 210.3 99.0 1.3 368 378 336 98 270 -10
2918.7 2904.9 210.3 99.1 1.2 479 363 712 209 270 116
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/18/2002 22:00
12/19/2002 0:00
12/19/2002 2:00
12/19/2002 4:00
12/19/2002 6:00
12/19/2002 8:00

12/19/2002 10:02
12/19/2002 12:01
12/19/2002 14:05
12/19/2002 16:00
12/19/2002 18:00
12/19/2002 20:00
12/19/2002 22:00
12/20/2002 0:00
12/20/2002 2:00
12/20/2002 4:00
12/20/2002 6:00
12/20/2002 8:00

12/20/2002 10:00
12/20/2002 12:00
12/20/2002 14:00
12/20/2002 16:00
12/20/2002 18:00
12/20/2002 20:00
12/20/2002 22:00
12/21/2002 0:00
12/21/2002 2:00
12/21/2002 4:00
12/21/2002 6:00

12/21/2002 10:00
12/21/2002 11:50
12/21/2002 13:55
12/21/2002 16:40
12/21/2002 18:00
12/21/2002 19:00
12/21/2002 20:00
12/21/2002 22:00
12/22/2002 0:00
12/22/2002 2:00
12/22/2002 4:00
12/22/2002 6:00

12/22/2002 11:30
12/22/2002 13:45
12/22/2002 15:45
12/22/2002 17:45
12/23/2002 7:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

2921.8 2904.9 210.3 99.1 1.6 462 460 654 192 270 2
2924.7 2905.4 210.4 99.1 1.4 485 421 795 233 252 64
2927.8 2906.2 210.4 99.1 1.5 575 447 1,103 323 252 128
2930.4 2907.1 210.4 99.1 1.3 514 385 895 262 252 130
2927.5 2913.5 210.7 99.3 -1.5 504 -426 862 252 252 931
2935.2 2909.1 210.5 99.2 3.8 486 1,126 799 234 252 -639
2939.6 2907.8 210.5 99.2 2.2 443 634 651 191 252 -191
2943.4 2907.3 210.4 99.1 1.9 486 560 798 234 252 -75
2948.7 2905.6 210.4 99.1 2.6 506 751 866 254 252 -245
2949.8 2908.3 210.5 99.2 0.6 592 179 1,160 340 252 413
2953.3 2908.3 210.5 99.2 1.8 518 514 908 266 252 3
2957.3 2909.3 210.5 99.2 2.0 720 579 1,599 468 252 142
2958.4 2911.3 210.6 99.2 0.6 476 171 766 224 252 306
2960.9 2911.0 210.6 99.2 1.2 301 357 733 215 86 -56
2962.0 2912.2 210.7 99.3 0.6 348 167 895 262 86 181
2964.5 2911.9 210.7 99.3 1.2 307 355 754 221 86 -48
2966.3 2911.8 210.7 99.3 0.9 265 270 612 179 86 -4
2969.0 2911.8 210.7 99.3 1.3 386 390 1,024 300 86 -4
2971.7 2909.9 210.6 99.2 1.4 129 403 146 43 86 -274
2976.9 2906.5 210.4 99.1 2.6 259 755 591 173 86 -496
2982.3 2903.0 210.2 99.0 2.7 274 797 641 188 86 -523
2987.1 2899.9 210.1 98.9 2.4 243 697 537 157 86 -453
2990.9 2898.6 210.0 98.9 1.9 380 569 1,003 294 86 -189
2998.0 2892.7 209.7 98.7 3.5 160 1,027 254 74 86 -867
2999.6 2892.6 209.7 98.7 0.8 225 235 475 139 86 -10
3002.5 2891.2 209.7 98.7 1.5 221 429 754 221 0 -209
3005.9 2889.0 209.6 98.6 1.7 189 504 645 189 0 -315
3008.5 2887.4 209.5 98.6 1.3 146 382 500 146 0 -236
3011.1 2885.9 209.4 98.6 1.3 152 381 520 152 0 -228
3019.8 2879.4 209.1 98.4 2.2 163 634 556 163 0 -471
3022.8 2877.5 209.0 98.3 1.6 172 475 586 172 0 -303
3028.7 2872.8 208.8 98.2 2.9 177 838 603 177 0 -661
3033.4 2869.6 208.6 98.1 1.7 161 503 548 161 0 -342
3038.0 2866.0 208.5 98.0 3.4 212 997 724 212 0 -785
3041.1 2863.4 208.3 98.0 3.1 137 901 466 137 0 -765
3042.3 2862.6 208.3 97.9 1.3 137 378 466 137 0 -241
3048.3 2858.0 208.1 97.8 3.0 189 866 645 189 0 -677
3050.5 2859.9 208.2 97.9 1.1 616 335 941 276 340 281
3056.8 2856.7 208.0 97.8 3.1 445 921 358 105 340 -477
3060.2 2856.8 208.0 97.8 1.7 508 488 574 168 340 21
3063.2 2857.4 208.0 97.8 1.5 529 442 645 189 340 87
3071.5 2863.4 208.3 98.0 1.5 764 442 1,446 424 340 321
3076.1 2864.6 208.4 98.0 2.1 763 604 1,443 423 340 159
3078.5 2866.3 208.5 98.0 1.2 600 355 887 260 340 245
3083.2 2866.6 208.5 98.0 2.3 723 679 1,307 383 340 44
3101.2 2892.7 209.7 98.7 1.4 977 400 1,178 345 632 577
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/23/2002 6:45
12/23/2002 15:10
12/23/2002 17:10
12/23/2002 18:50
12/23/2002 20:56
12/23/2002 23:20
12/24/2002 2:45
12/24/2002 5:01
12/24/2002 6:45
12/24/2002 9:00

12/24/2002 11:00
12/24/2002 13:15
12/24/2002 15:15
12/24/2002 17:10
12/24/2002 19:25
12/24/2002 22:00
12/25/2002 1:56
12/25/2002 5:15
12/25/2002 8:15

12/25/2002 10:00
12/25/2002 11:50
12/25/2002 13:50
12/25/2002 15:50
12/25/2002 18:00
12/25/2002 21:10
12/25/2002 23:34
12/26/2002 1:10
12/26/2002 5:00
12/26/2002 8:00

12/26/2002 10:00
12/26/2002 12:30
12/26/2002 14:30
12/26/2002 16:35
12/26/2002 20:00
12/26/2002 22:00
12/27/2002 0:00
12/27/2002 2:00
12/27/2002 4:00
12/27/2002 6:00

12/27/2002 11:30
12/27/2002 14:30
12/27/2002 17:30
12/27/2002 20:00
12/27/2002 22:00
12/28/2002 0:00
12/28/2002 2:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

3100.8 2893.3 209.8 98.8 1.6 954 476 1,100 322 632 478
3117.6 2903.6 210.3 99.0 2.0 943 584 1,061 311 632 359
3122.0 2905.9 210.4 99.1 2.2 980 637 1,186 348 632 342
3125.0 2908.3 210.5 99.2 1.8 947 538 1,074 315 632 409
3130.6 2910.2 210.6 99.2 2.7 1,050 783 1,427 418 632 267
3134.7 2913.3 210.7 99.3 1.7 873 494 822 241 632 379
3143.6 2914.3 210.8 99.3 2.6 854 765 1,155 338 516 89
3146.7 2917.4 210.9 99.4 1.4 807 407 992 291 516 400
3150.4 2918.7 211.0 99.4 2.1 840 616 1,105 324 516 224
3157.7 2917.6 210.9 99.4 3.2 810 951 1,003 294 516 -141
3166.5 2915.1 210.8 99.3 4.4 909 1,287 1,340 393 516 -378
3174.0 2913.8 210.8 99.3 3.3 811 981 1,007 295 516 -170
3181.1 2912.3 210.7 99.3 3.5 823 1,037 1,049 307 516 -213
3184.3 2914.1 210.8 99.3 1.7 771 496 869 255 516 274
3189.0 2915.8 210.9 99.4 2.1 833 607 1,081 317 516 226
3197.1 2915.4 210.8 99.4 3.1 862 916 1,180 346 516 -54
3205.4 2918.1 211.0 99.4 2.1 822 621 1,056 309 513 202
3218.6 2914.3 210.8 99.3 4.0 834 1,166 1,097 321 513 -332
3234.3 2907.3 210.4 99.1 5.2 846 1,534 1,135 333 513 -688
3229.7 2916.8 210.9 99.4 -2.6 817 -773 1,037 304 513 1,590
3235.4 2916.9 210.9 99.4 3.1 929 907 1,421 416 513 23
3241.3 2915.8 210.9 99.4 3.0 712 871 679 199 513 -159
3247.0 2916.1 210.9 99.4 2.8 869 830 1,216 356 513 39
3255.6 2913.1 210.7 99.3 4.0 757 1,164 834 244 513 -406
3268.1 2912.8 210.7 99.3 3.9 1,129 1,156 2,101 616 513 -27
3274.0 2915.3 210.8 99.4 2.5 1,030 725 1,766 517 513 306
3277.5 2917.9 211.0 99.4 2.2 1,104 633 2,003 587 517 471
3286.0 2924.2 211.3 99.6 2.2 1,132 651 2,098 615 517 481
3295.9 2924.8 211.3 99.6 3.3 1,033 969 1,760 516 517 63
3304.1 2925.4 211.3 99.6 4.1 1,293 1,201 2,648 776 517 92
3308.7 2929.6 211.5 99.7 1.9 1,030 546 1,752 513 517 484
3313.4 2932.2 211.7 99.8 2.3 1,062 680 1,861 545 517 382
3324.7 2930.0 211.5 99.7 5.4 1,287 1,587 2,630 770 517 -300
3332.8 2934.8 211.8 99.9 2.4 1,106 695 2,010 589 517 411
3338.9 2936.4 211.9 99.9 3.1 1,129 900 2,090 612 517 229
3345.6 2937.2 211.9 99.9 3.3 1,103 980 2,002 587 516 123
3349.4 2941.1 212.1 100.0 1.9 1,127 555 2,086 611 516 572
3353.7 2944.8 212.3 100.1 2.2 1,175 632 2,248 659 516 543
3357.0 2948.5 212.4 100.2 1.7 1,022 484 1,728 506 516 538
3369.3 2955.7 212.8 100.4 2.2 1,039 656 1,786 523 516 383
3373.9 2961.1 213.0 100.6 1.5 968 441 1,543 452 516 527
3385.9 2962.8 213.1 100.6 4.0 1,337 1,174 2,803 821 516 163
3393.3 2966.8 213.3 100.7 3.0 1,345 869 2,831 829 516 476
3397.4 2970.9 213.5 100.8 2.0 1,187 596 2,290 671 516 591
3402.3 2973.6 213.7 100.9 2.5 1,125 725 2,090 612 513 400
3407.3 2976.6 213.8 101.0 2.5 1,175 730 2,261 662 513 445
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

12/28/2002 4:10
12/28/2002 6:00
12/28/2002 8:00

12/28/2002 10:30
12/28/2002 12:30
12/28/2002 14:35
12/28/2002 16:30
12/28/2002 20:00
12/28/2002 22:00
12/29/2002 0:00
12/29/2002 2:00
12/29/2002 4:00
12/29/2002 6:00
12/29/2002 8:10

12/29/2002 10:10
12/29/2002 12:10
12/29/2002 14:05
12/29/2002 16:00
12/29/2002 17:58
12/29/2002 20:00
12/29/2002 22:00
12/30/2002 0:00
12/30/2002 2:00
12/30/2002 4:00
12/30/2002 6:00

12/30/2002 11:15
12/30/2002 13:20
12/30/2002 16:10
12/30/2002 19:00
12/30/2002 21:00
12/31/2002 0:45
12/31/2002 3:30
12/31/2002 5:00
12/31/2002 6:45
12/31/2002 9:05

12/31/2002 11:15
12/31/2002 13:05
12/31/2002 15:05
12/31/2002 17:07

1/1/2003 8:30
1/1/2003 10:30
1/1/2003 12:30
1/1/2003 15:10
1/1/2003 17:30
1/1/2003 19:00
1/1/2003 22:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

3411.7 2980.1 214.0 101.1 2.0 1,062 597 1,875 549 513 465
3416.0 2983.3 214.1 101.2 2.3 1,193 686 2,321 680 513 507
3421.4 2985.3 214.2 101.2 2.7 1,097 795 1,994 584 513 303
3427.3 2989.9 214.4 101.4 2.4 1,235 693 2,464 722 513 543
3434.4 2990.2 214.5 101.4 3.5 1,070 1,034 1,902 557 513 37
3439.7 2993.5 214.6 101.5 2.5 1,204 744 2,358 691 513 460
3444.8 2996.3 214.7 101.5 2.7 1,214 788 2,394 701 513 426
3454.8 3002.3 215.0 101.7 2.9 1,347 837 2,845 834 513 509
3462.8 3002.9 215.1 101.7 4.0 1,252 1,172 2,523 739 513 80
3465.5 3007.7 215.3 101.8 1.3 1,099 392 2,061 604 495 707
3471.0 3008.7 215.3 101.9 2.8 954 810 1,565 459 495 143
3475.9 3013.1 215.6 102.0 2.4 1,355 705 2,935 860 495 650
3480.2 3016.0 215.7 102.1 2.2 1,057 639 1,919 562 495 418
3490.2 3015.2 215.7 102.0 4.6 1,245 1,348 2,559 750 495 -103
3498.1 3016.5 215.7 102.1 3.9 1,338 1,157 2,877 843 495 181
3503.2 3018.3 215.8 102.1 2.6 1,024 751 1,807 529 495 274
3508.9 3021.0 215.9 102.2 3.0 1,279 873 2,676 784 495 406
3516.1 3022.2 216.0 102.2 3.7 1,280 1,097 2,680 785 495 183
3520.6 #N/A #N/A #N/A 2.3 #N/A 673 #N/A #N/A 495 #N/A
3526.2 3028.6 216.3 102.4 2.8 #N/A 808 #N/A #N/A 495 #N/A
3530.5 3032.5 216.5 102.5 2.2 1,207 635 2,431 712 495 572
3538.8 3032.8 216.5 102.5 4.1 1,255 1,211 2,639 773 482 44
3545.2 3035.6 216.6 102.6 3.2 1,337 937 2,918 855 482 400
3548.2 3039.6 216.8 102.7 1.5 1,036 442 1,890 554 482 594
3552.9 3043.9 217.1 102.8 2.4 1,325 692 2,877 843 482 633
3567.2 3051.4 217.4 103.0 2.7 1,216 797 2,504 734 482 419
3575.9 3050.4 217.4 103.0 4.1 1,072 1,216 2,014 590 482 -144
3583.9 3048.7 217.3 102.9 2.8 655 829 591 173 482 -174
3592.3 3046.1 217.2 102.9 3.0 594 870 382 112 482 -276
3600.3 3042.3 217.0 102.8 4.0 621 1,167 475 139 482 -546
3608.8 3041.7 216.9 102.7 2.3 613 666 406 119 494 -53
3617.3 3038.9 216.8 102.7 3.1 606 901 381 112 494 -295
3620.2 3039.8 216.9 102.7 2.0 751 572 877 257 494 179
3625.2 3037.7 216.8 102.6 2.8 486 833 -29 -8 494 -347
3630.8 3037.1 216.7 102.6 2.4 623 705 439 129 494 -82
3635.4 3037.0 216.7 102.6 2.1 614 621 411 120 494 -7
3640.6 3035.6 216.6 102.6 2.9 608 842 391 114 494 -234
3643.9 3036.4 216.7 102.6 1.7 611 484 400 117 494 127
3648.8 3035.9 216.7 102.6 2.4 622 702 438 128 494 -80
3680.5 3037.3 216.7 102.6 2.1 630 604 459 134 496 26
3685.6 3036.4 216.7 102.6 2.5 612 744 395 116 496 -132
3692.6 3033.5 216.5 102.5 3.5 609 1,031 387 113 496 -422
3698.3 3033.5 216.5 102.5 2.1 623 618 434 127 496 5
3703.3 3034.2 216.6 102.5 2.2 718 637 756 222 496 80
3707.7 3032.1 216.5 102.5 2.9 455 856 -139 -41 496 -401
3714.4 3031.8 216.5 102.5 2.2 624 653 439 128 496 -28
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/2/2003 0:15
1/2/2003 2:15
1/2/2003 4:20
1/2/2003 6:15
1/2/2003 8:45

1/2/2003 11:25
1/2/2003 13:00
1/2/2003 15:00
1/2/2003 17:00
1/2/2003 19:10
1/2/2003 21:20
1/2/2003 23:00
1/3/2003 1:38
1/3/2003 4:35
1/3/2003 6:25
1/3/2003 8:10

1/3/2003 10:25
1/3/2003 12:05
1/3/2003 14:30
1/3/2003 16:30
1/3/2003 20:00
1/3/2003 22:00
1/4/2003 0:00
1/4/2003 2:00
1/4/2003 4:00
1/4/2003 6:00
1/4/2003 8:00

1/4/2003 10:00
1/4/2003 12:00
1/4/2003 14:00
1/4/2003 16:00
1/4/2003 17:50
1/4/2003 20:00
1/4/2003 22:00
1/5/2003 0:00
1/5/2003 2:00
1/5/2003 4:00
1/5/2003 6:00
1/5/2003 8:30

1/5/2003 11:30
1/5/2003 14:00
1/5/2003 16:00
1/5/2003 20:00
1/5/2003 22:00
1/6/2003 0:00
1/6/2003 2:20

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

3719.3 3032.4 216.5 102.5 2.2 717 638 400 117 600 79
3724.6 3032.1 216.5 102.5 2.6 724 772 425 124 600 -47
3728.1 3033.8 216.6 102.5 1.7 724 490 424 124 600 234
3731.8 3034.6 216.6 102.6 2.0 708 578 369 108 600 130
3736.7 3036.1 216.7 102.6 1.9 733 564 453 133 600 168
3743.6 3035.5 216.6 102.6 2.6 699 765 337 99 600 -66
3748.8 3034.2 216.6 102.5 3.3 726 954 431 126 600 -228
3754.0 3034.0 216.6 102.5 2.6 735 765 462 135 600 -29
3758.1 3034.9 216.6 102.6 2.1 722 601 416 122 600 121
3763.5 3034.8 216.6 102.6 2.5 723 726 419 123 600 -3
3768.5 3035.2 216.6 102.6 2.3 724 681 423 124 600 43
3772.8 3034.8 216.6 102.6 2.6 704 759 355 104 600 -55
3780.1 3034.9 216.6 102.6 2.8 814 808 477 140 674 6
3786.7 3036.3 216.7 102.6 2.3 805 662 446 131 674 142
3790.8 3037.3 216.7 102.6 2.2 791 643 400 117 674 149
3794.8 3038.1 216.8 102.6 2.3 822 677 504 148 674 145
3799.4 3039.9 216.9 102.7 2.1 836 604 551 162 674 232
3802.0 3041.7 216.9 102.7 1.5 759 444 290 85 674 315
3807.5 3045.6 217.1 102.8 2.3 1,138 668 1,585 464 674 471
3811.6 3047.7 217.2 102.9 2.1 919 606 837 245 674 313
3818.3 3051.5 217.4 103.0 1.9 879 559 699 205 674 320
3822.5 3053.6 217.5 103.1 2.1 917 621 828 243 674 296
3826.0 3055.8 217.6 103.1 1.7 840 510 537 157 683 331
3832.6 3055.2 217.6 103.1 3.3 878 964 666 195 683 -86
3837.2 3057.0 217.7 103.2 2.3 928 673 837 245 683 256
3840.1 3059.7 217.8 103.2 1.5 829 426 500 146 683 403
3845.8 3060.4 217.8 103.2 2.9 937 841 866 254 683 95
3850.4 3061.9 217.9 103.3 2.3 890 669 708 207 683 221
3854.5 3063.5 218.0 103.3 2.0 839 599 533 156 683 240
3860.1 3064.2 218.0 103.3 2.8 915 817 791 232 683 98
3866.5 3064.7 218.1 103.4 3.2 1,011 939 1,120 328 683 72
3871.9 3063.8 218.0 103.3 3.0 732 868 168 49 683 -136
3877.3 3065.1 218.1 103.4 2.5 907 730 765 224 683 177
3881.1 3067.6 218.2 103.4 1.9 925 562 824 242 683 363
3885.5 3069.5 218.3 103.5 2.2 909 637 828 243 666 272
3889.9 3070.4 218.3 103.5 2.2 792 652 429 126 666 139
3895.0 3071.8 218.4 103.6 2.5 945 746 953 279 666 199
3900.0 3078.3 218.7 103.7 2.5 1,688 730 3,489 1,022 666 958
3907.4 3072.6 218.4 103.6 2.9 185 861 -1,642 -481 666 -676
3916.5 3073.2 218.5 103.6 3.0 950 891 969 284 666 58
3923.3 3075.9 218.6 103.7 2.7 1,119 797 1,545 453 666 322
3928.9 3078.2 218.7 103.7 2.8 1,156 821 1,674 490 666 336
3940.7 3082.4 218.9 103.8 2.9 1,173 864 1,732 507 666 309
3945.5 3085.5 219.1 103.9 2.4 1,160 712 1,686 494 666 448
3950.7 3088.6 219.2 104.0 2.6 1,212 759 1,832 537 675 453
3955.9 3090.7 219.3 104.1 2.2 922 656 842 247 675 266
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/6/2003 4:00
1/6/2003 6:00
1/6/2003 8:00

1/6/2003 10:00
1/6/2003 12:20
1/6/2003 14:05
1/6/2003 16:05
1/6/2003 20:00
1/6/2003 22:00
1/7/2003 0:00
1/7/2003 2:00
1/7/2003 4:00
1/7/2003 6:00
1/7/2003 8:00

1/7/2003 10:30
1/7/2003 12:30
1/7/2003 14:30
1/7/2003 16:30
1/7/2003 19:00
1/7/2003 20:35
1/7/2003 22:49
1/8/2003 0:40
1/8/2003 2:40
1/8/2003 4:45
1/8/2003 7:30
1/8/2003 9:30

1/8/2003 11:30
1/8/2003 13:30
1/8/2003 15:30
1/8/2003 17:30
1/8/2003 19:30
1/8/2003 22:00
1/9/2003 0:00
1/9/2003 1:57
1/9/2003 4:38
1/9/2003 6:33
1/9/2003 9:30

1/9/2003 11:35
1/9/2003 13:20
1/9/2003 15:31
1/9/2003 17:30
1/9/2003 19:30
1/9/2003 21:50
1/9/2003 23:52
1/10/2003 2:15
1/10/2003 4:20

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

3958.9 3097.4 219.6 104.2 1.8 1,704 525 3,512 1,029 675 1,179
3962.3 3101.6 219.8 104.4 1.7 1,118 498 1,511 443 675 619
3964.8 3106.8 220.1 104.5 1.2 1,114 356 1,499 439 675 759
3971.0 3109.0 220.2 104.6 3.1 1,248 919 1,957 573 675 330
3980.8 3108.9 220.2 104.5 4.2 1,212 1,230 1,834 537 675 -18
3984.3 3112.8 220.4 104.7 2.0 1,221 576 1,865 546 675 645
3988.5 3117.0 220.6 104.8 2.1 1,234 617 1,907 559 675 617
3996.0 3125.9 221.0 105.0 1.9 1,230 561 1,894 555 675 669
3998.7 3131.6 221.3 105.2 1.4 1,234 402 1,907 559 675 831
4003.6 3135.4 221.5 105.3 2.4 1,276 713 1,986 582 694 563
4006.5 3141.5 221.8 105.4 1.4 1,317 421 2,127 623 694 896
4010.6 3146.5 222.0 105.6 2.1 1,342 612 2,211 648 694 730
4014.5 3151.1 222.2 105.7 1.9 1,228 560 1,823 534 694 668
4017.5 3156.3 222.5 105.8 1.5 1,216 449 1,782 522 694 767
4023.5 3162.1 222.8 106.0 2.4 1,376 703 2,328 682 694 673
4027.3 3166.8 223.0 106.1 1.9 1,242 547 1,869 548 694 694
4034.0 3171.4 223.2 106.2 3.4 1,653 984 3,272 959 694 669
4039.4 3177.3 223.5 106.4 2.7 1,665 790 3,314 971 694 875
4044.5 3186.5 223.9 106.6 2.0 1,667 596 3,320 973 694 1,071
4049.6 3191.1 224.2 106.8 3.2 1,806 947 3,797 1,112 694 859
4056.9 3196.8 224.4 106.9 3.3 1,709 960 3,463 1,015 694 749
4060.6 3204.7 224.8 107.1 2.0 1,821 580 3,911 1,146 675 1,240
4064.3 3212.1 225.2 107.3 1.9 1,636 549 3,280 961 675 1,087
4070.5 3217.9 225.5 107.5 3.0 1,683 871 3,441 1,008 675 812
4077.2 3226.9 225.9 107.7 2.4 1,681 712 3,433 1,006 675 969
4081.3 3233.4 226.2 107.9 2.0 1,539 599 2,947 864 675 940
4086.3 3240.7 226.6 108.1 2.5 1,813 735 3,884 1,138 675 1,078
4091.1 3245.7 226.8 108.2 2.4 1,428 706 2,569 753 675 721
4099.0 3249.1 227.0 108.3 4.0 1,675 1,163 3,414 1,000 675 512
4105.3 3254.7 227.2 108.5 3.1 1,723 913 3,576 1,048 675 810
4112.1 3257.8 227.4 108.5 3.4 1,456 998 2,664 781 675 457
4119.0 3266.3 227.8 108.8 2.8 1,810 812 3,873 1,135 675 998
4125.8 3269.5 227.9 108.9 3.4 1,454 986 2,714 795 659 468
4132.4 3272.6 228.1 108.9 3.4 1,476 1,003 2,788 817 659 473
4145.3 3276.6 228.3 109.0 4.8 1,832 1,402 4,003 1,173 659 429
4151.8 3279.4 228.4 109.1 3.4 1,442 1,004 2,672 783 659 438
4166.5 3280.3 228.5 109.1 5.0 1,541 1,458 3,009 882 659 83
4171.0 3286.5 228.8 109.3 2.2 1,502 632 2,877 843 659 870
4174.3 3290.9 229.0 109.4 1.9 1,293 558 2,165 634 659 736
4181.4 3294.7 229.2 109.5 3.2 1,470 951 2,769 811 659 519
4185.5 3300.3 229.4 109.7 2.1 1,434 603 2,645 775 659 831
4189.9 3305.3 229.7 109.8 2.2 1,370 647 2,427 711 659 723
4197.0 3309.9 229.9 109.9 3.0 1,466 889 2,755 807 659 577
4201.9 3314.3 230.1 110.1 2.4 1,340 706 2,326 681 659 635
4209.7 3318.6 230.3 110.2 3.3 1,490 957 2,781 815 675 533
4214.4 3324.9 230.6 110.3 2.3 1,551 667 2,989 876 675 884

Page 37 of 48



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/10/2003 6:35
1/10/2003 8:30

1/10/2003 10:18
1/10/2003 12:30
1/10/2003 14:30
1/10/2003 16:30
1/10/2003 18:30
1/10/2003 20:30
1/10/2003 22:55
1/11/2003 0:25
1/11/2003 2:40
1/11/2003 4:45
1/11/2003 6:40
1/11/2003 8:05

1/11/2003 10:05
1/11/2003 12:05
1/11/2003 14:05
1/11/2003 16:05
1/11/2003 20:00
1/11/2003 22:00
1/12/2003 0:00
1/12/2003 2:00
1/12/2003 4:00
1/12/2003 6:00
1/12/2003 8:03

1/12/2003 10:04
1/12/2003 12:10
1/12/2003 14:10
1/12/2003 16:00
1/12/2003 17:40
1/12/2003 20:00
1/12/2003 22:00
1/13/2003 0:00
1/13/2003 2:00
1/13/2003 4:00
1/13/2003 6:00
1/13/2003 8:00

1/13/2003 10:00
1/13/2003 12:01
1/13/2003 14:10
1/13/2003 16:00
1/13/2003 20:30
1/13/2003 22:00
1/14/2003 0:00
1/14/2003 2:00
1/14/2003 4:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

4218.6 3330.7 230.9 110.5 1.9 1,292 543 2,106 617 675 749
4225.4 3333.5 231.0 110.6 3.5 1,474 1,032 2,728 799 675 442
4228.9 3338.8 231.3 110.7 1.9 1,429 571 2,572 754 675 857
4233.7 3344.5 231.6 110.9 2.2 1,390 639 2,441 715 675 752
4240.9 3347.5 231.7 111.0 3.6 1,506 1,055 2,835 831 675 451
4246.1 3351.7 231.9 111.1 2.6 1,386 770 2,427 711 675 616
4252.1 3355.4 232.1 111.2 3.0 1,407 871 2,498 732 675 536
4256.0 3361.1 232.4 111.3 2.0 1,415 577 2,527 740 675 838
4263.7 3365.6 232.6 111.4 3.2 1,474 928 2,729 799 675 547
4267.9 3368.2 232.7 111.5 2.9 1,342 838 2,365 693 649 504
4273.6 3373.8 233.0 111.7 2.5 1,461 733 2,772 812 649 728
4281.5 3376.4 233.1 111.7 3.8 1,478 1,115 2,830 829 649 364
4285.4 3380.7 233.3 111.8 2.0 1,242 589 2,024 593 649 653
4288.9 3384.0 233.5 111.9 2.5 1,415 725 2,615 766 649 690
4293.1 3390.5 233.8 112.1 2.1 1,572 616 3,151 923 649 956
4299.7 3394.8 234.0 112.2 3.3 1,603 972 3,255 954 649 631
4305.7 3398.2 234.2 112.3 3.0 1,377 878 2,485 728 649 499
4311.9 3403.7 234.4 112.5 3.1 1,704 908 3,601 1,055 649 796
4323.2 3411.7 234.8 112.7 2.9 1,447 846 2,723 798 649 601
4328.9 3417.9 235.1 112.8 2.9 1,752 838 3,763 1,103 649 913
4333.3 3425.3 235.5 113.0 2.2 1,724 639 3,576 1,048 676 1,085
4338.7 3432.0 235.8 113.2 2.7 1,774 796 3,747 1,098 676 978
4344.4 3437.5 236.1 113.4 2.9 1,643 837 3,301 967 676 807
4346.5 3443.8 236.4 113.5 1.1 1,231 312 1,894 555 676 919
4353.0 3448.8 236.6 113.7 3.1 1,634 919 3,269 958 676 715
4360.4 3453.3 236.8 113.8 3.7 1,742 1,085 3,637 1,066 676 657
4367.8 3456.3 237.0 113.9 3.5 1,444 1,024 2,621 768 676 420
4374.4 3459.9 237.1 114.0 3.3 1,493 975 2,789 817 676 518
4380.7 3463.7 237.3 114.1 3.4 1,607 994 3,179 931 676 614
4384.3 3468.1 237.5 114.2 2.2 1,424 645 2,553 748 676 779
4391.5 3473.7 237.8 114.3 3.1 1,604 902 3,169 928 676 703
4397.7 3479.3 238.1 114.5 3.1 1,730 908 3,597 1,054 676 822
4403.7 3480.8 238.2 114.5 3.0 1,092 876 2,768 811 281 217
4409.9 3484.6 238.3 114.6 3.1 1,453 907 4,001 1,172 281 546
4415.9 3484.9 238.4 114.6 3.0 930 881 2,215 649 281 49
4422.2 3486.8 238.4 114.7 3.2 1,214 928 3,185 933 281 287
4429.1 3489.1 238.6 114.8 3.5 1,340 1,012 3,613 1,059 281 328
4439.1 3488.4 238.5 114.7 5.0 1,363 1,464 3,693 1,082 281 -101
4445.4 3492.1 238.7 114.8 3.1 1,443 908 3,968 1,162 281 535
4453.2 3494.0 238.8 114.9 3.7 1,340 1,073 3,613 1,059 281 267
4461.6 3494.1 238.8 114.9 4.5 1,338 1,331 3,606 1,057 281 6
4482.2 3492.4 238.7 114.8 4.6 1,236 1,342 3,258 955 281 -107
4486.6 3491.7 238.7 114.8 2.9 715 852 1,482 434 281 -137
4494.6 3484.2 238.3 114.6 4.0 78 1,177 266 78 0 -1,099
4502.9 3478.0 238.0 114.5 4.1 305 1,211 1,041 305 0 -906
4507.7 3475.6 237.9 114.4 2.4 354 717 1,207 354 0 -363
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/14/2003 6:00
1/14/2003 8:00

1/14/2003 10:10
1/14/2003 12:05
1/14/2003 14:00
1/14/2003 16:00
1/14/2003 18:00
1/14/2003 21:10
1/14/2003 23:00
1/15/2003 1:15
1/15/2003 3:45
1/15/2003 6:45

1/15/2003 18:00
1/15/2003 20:00
1/15/2003 22:00
1/16/2003 0:30
1/16/2003 2:45
1/16/2003 4:20
1/16/2003 6:10
1/16/2003 8:02

1/16/2003 10:00
1/16/2003 12:01
1/16/2003 15:00
1/16/2003 17:00
1/16/2003 19:50
1/16/2003 21:55
1/16/2003 23:58
1/17/2003 2:00
1/17/2003 4:00
1/17/2003 6:10
1/17/2003 8:05

1/17/2003 10:10
1/17/2003 12:00
1/17/2003 14:00
1/17/2003 16:00
1/17/2003 20:00
1/17/2003 22:00
1/18/2003 0:00
1/18/2003 2:00
1/18/2003 4:00
1/18/2003 6:00
1/18/2003 8:00

1/18/2003 10:02
1/18/2003 12:00
1/18/2003 14:03
1/18/2003 16:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

4510.1 3473.8 237.8 114.3 1.2 93 344 316 93 0 -251
4515.0 3469.9 237.6 114.2 2.5 133 719 454 133 0 -586
4521.3 3467.0 237.5 114.2 2.9 456 848 1,556 456 0 -392
4527.2 3465.2 237.4 114.1 3.1 631 903 2,155 631 0 -272
4533.0 3464.0 237.3 114.1 3.1 710 894 2,424 710 0 -184
4541.4 3462.0 237.2 114.0 4.2 947 1,231 3,230 947 0 -284
4546.8 3463.0 237.3 114.1 2.7 933 789 3,185 933 0 144
4560.3 3462.7 237.3 114.0 4.2 1,216 1,245 4,149 1,216 0 -29
4564.3 3464.0 237.3 114.1 2.2 857 647 2,925 857 0 210
4570.3 3465.9 237.4 114.1 2.7 1,026 781 3,501 1,026 0 244
4582.3 3464.7 237.4 114.1 4.8 1,266 1,405 4,320 1,266 0 -140
4595.0 3461.8 237.2 114.0 4.2 949 1,236 3,239 949 0 -287
4625.6 3466.3 237.5 114.1 2.7 915 798 3,122 915 0 117
4631.7 3468.2 237.5 114.2 3.0 1,180 891 4,026 1,180 0 289
4640.3 3464.9 237.4 114.1 4.3 776 1,258 2,648 776 0 -483
4649.1 3466.6 237.5 114.1 3.5 1,232 1,039 3,324 974 258 192
4655.1 3468.5 237.6 114.2 2.7 1,028 780 2,627 770 258 248
4659.9 3468.5 237.6 114.2 3.0 891 881 2,161 633 258 10
4666.3 3465.4 237.4 114.1 3.5 531 1,032 931 273 258 -501
4670.9 3464.1 237.3 114.1 2.4 504 716 839 246 258 -212
4675.7 3462.0 237.2 114.0 2.4 403 709 495 145 258 -306
4680.6 3461.0 237.2 114.0 2.4 570 712 1,065 312 258 -142
4687.3 3459.1 237.1 113.9 2.3 469 661 720 211 258 -192
4690.1 3459.0 237.1 113.9 1.4 407 413 508 149 258 -6
4694.5 3459.1 237.1 113.9 1.6 466 455 711 208 258 12
4697.0 3460.4 237.2 114.0 1.2 536 353 947 278 258 182
4703.5 3456.7 237.0 113.9 3.2 403 931 495 145 258 -528
4706.0 3455.5 236.9 113.9 1.2 178 349 606 178 0 -172
4708.6 3454.2 236.9 113.8 1.3 195 385 666 195 0 -190
4713.6 3451.5 236.7 113.7 2.3 315 683 1,076 315 0 -368
4718.4 3447.3 236.5 113.6 2.5 83 728 282 83 0 -645
4720.6 3447.6 236.6 113.6 1.1 351 311 1,199 351 0 40
4723.9 3445.6 236.5 113.6 1.8 210 533 718 210 0 -323
4734.9 3436.3 236.0 113.3 5.5 254 1,612 866 254 0 -1,358
4739.8 3433.1 235.9 113.3 2.4 245 713 837 245 0 -468
4745.1 3431.5 235.8 113.2 1.3 267 387 912 267 0 -120
4748.0 3430.6 235.7 113.2 1.5 296 428 1,012 296 0 -131
4749.9 3430.0 235.7 113.2 1.0 204 284 695 204 0 -80
4751.9 3429.4 235.7 113.2 1.0 184 282 629 184 0 -98
4755.5 3428.5 235.6 113.1 1.8 401 528 1,370 401 0 -126
4757.0 3427.8 235.6 113.1 0.8 121 221 412 121 0 -100
4760.3 3426.4 235.5 113.1 1.7 283 491 966 283 0 -208
4762.0 3427.4 235.6 113.1 0.8 379 237 1,294 379 0 142
4764.5 3425.9 235.5 113.1 1.3 149 377 508 149 0 -228
4766.8 3424.9 235.5 113.0 1.1 183 321 625 183 0 -138
4769.4 3424.1 235.4 113.0 1.4 290 403 991 290 0 -113
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/18/2003 18:00
1/18/2003 20:00
1/18/2003 22:00
1/19/2003 0:00
1/19/2003 2:00
1/19/2003 4:00
1/19/2003 6:00

1/19/2003 10:00
1/19/2003 12:00
1/19/2003 14:00
1/19/2003 16:00
1/19/2003 18:00
1/19/2003 20:00
1/19/2003 22:00
1/20/2003 0:00
1/20/2003 2:00
1/20/2003 4:00
1/20/2003 6:00
1/20/2003 8:00

1/20/2003 10:00
1/20/2003 12:00
1/20/2003 14:00
1/20/2003 18:30
1/20/2003 20:00
1/20/2003 22:00
1/20/2003 23:50
1/21/2003 1:50
1/21/2003 4:40
1/21/2003 8:05

1/21/2003 10:00
1/21/2003 12:00
1/21/2003 14:10
1/21/2003 16:00
1/21/2003 18:00
1/21/2003 20:10
1/21/2003 22:10
1/22/2003 0:10
1/22/2003 2:00
1/22/2003 4:00
1/22/2003 6:30
1/22/2003 8:00

1/22/2003 11:00
1/22/2003 13:05
1/22/2003 15:00
1/22/2003 17:00
1/22/2003 19:30

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

4771.8 3424.2 235.4 113.0 1.2 360 346 1,228 360 0 14
4777.6 3419.9 235.2 112.9 2.9 209 845 712 209 0 -636
4780.0 3419.0 235.2 112.9 1.2 220 352 749 220 0 -133
4782.1 3418.3 235.1 112.9 1.1 209 311 712 209 0 -102
4784.6 3417.6 235.1 112.8 1.2 267 363 912 267 0 -95
4788.0 3415.9 235.0 112.8 1.7 248 501 845 248 0 -254
4790.6 3415.2 235.0 112.8 1.3 272 377 928 272 0 -105
4794.6 3414.1 234.9 112.7 1.0 218 298 743 218 0 -80
4796.7 3414.2 234.9 112.7 1.0 322 307 1,099 322 0 15
4800.7 3411.8 234.8 112.7 2.0 217 577 741 217 0 -360
4803.5 3411.1 234.8 112.7 1.4 318 421 1,087 318 0 -102
4806.8 3409.5 234.7 112.6 1.6 244 476 833 244 0 -232
4809.8 3408.2 234.6 112.6 1.5 257 437 878 257 0 -180
4811.8 3407.8 234.6 112.6 1.0 226 297 770 226 0 -71
4814.2 3408.4 234.7 112.6 1.2 456 355 1,557 456 0 101
4816.0 3407.0 234.6 112.6 0.9 56 261 191 56 0 -205
4819.0 3406.0 234.5 112.5 1.5 283 442 966 283 0 -159
4821.1 3405.3 234.5 112.5 1.0 206 304 704 206 0 -98
4824.4 3404.9 234.5 112.5 1.7 433 490 1,478 433 0 -57
4827.2 3406.9 234.6 112.5 1.4 707 407 2,415 707 0 300
4829.9 3406.8 234.6 112.5 1.4 377 400 1,286 377 0 -23
4833.6 3405.4 234.5 112.5 1.8 324 529 1,107 324 0 -205
4840.4 3403.7 234.4 112.5 1.5 336 444 1,147 336 0 -108
4843.8 3402.3 234.4 112.4 2.3 377 665 1,288 377 0 -288
4847.5 3401.8 234.3 112.4 1.8 466 539 1,590 466 0 -73
4849.8 3400.6 234.3 112.4 1.3 198 380 677 198 0 -181
4851.5 3407.5 234.6 112.6 0.8 1,249 246 1,261 370 879 1,003
4855.9 3417.6 235.1 112.8 1.6 1,502 455 2,125 623 879 1,046
4860.5 3425.4 235.5 113.0 1.3 1,057 390 607 178 879 667
4863.4 3433.5 235.9 113.3 1.5 1,691 451 2,771 812 879 1,240
4866.2 3442.7 236.3 113.5 1.4 1,769 413 3,039 890 879 1,357
4869.3 3452.6 236.8 113.8 1.4 1,743 409 2,947 864 879 1,333
4872.8 3459.3 237.1 114.0 1.9 1,637 561 2,589 758 879 1,076
4876.1 3469.4 237.6 114.2 1.7 1,962 491 3,697 1,083 879 1,472
4878.1 3477.7 238.0 114.4 0.9 1,398 268 1,772 519 879 1,130
4880.9 3486.7 238.4 114.7 1.4 1,722 411 2,877 843 879 1,310
4883.7 3493.9 238.8 114.9 1.4 1,471 414 2,498 732 739 1,057
4886.8 3500.5 239.1 115.1 1.7 1,544 489 2,748 805 739 1,055
4890.4 3508.6 239.5 115.3 1.8 1,712 527 3,322 973 739 1,186
4894.4 3517.3 239.9 115.5 1.6 1,493 474 2,574 754 739 1,019
4896.9 3523.0 240.2 115.7 1.6 1,591 473 2,909 852 739 1,118
4902.3 3533.1 240.7 115.9 1.8 1,520 533 2,667 781 739 987
4908.1 3538.9 241.0 116.1 2.8 1,616 808 2,993 877 739 808
4913.9 3543.8 241.2 116.2 3.1 1,653 898 3,119 914 739 755
4918.1 3550.3 241.5 116.4 2.1 1,556 602 2,789 817 739 954
4923.1 3557.4 241.9 116.6 2.0 1,419 593 2,321 680 739 826
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/22/2003 21:40
1/23/2003 0:00
1/23/2003 2:00
1/23/2003 4:10
1/23/2003 6:10
1/23/2003 8:00

1/23/2003 10:05
1/23/2003 12:00
1/23/2003 14:00
1/23/2003 16:00
1/23/2003 18:00
1/23/2003 20:00
1/23/2003 22:00
1/24/2003 0:00
1/24/2003 2:00
1/24/2003 4:00
1/24/2003 6:00
1/24/2003 8:05

1/24/2003 10:00
1/24/2003 12:01
1/24/2003 14:02
1/24/2003 16:00
1/24/2003 18:15
1/24/2003 20:00
1/24/2003 22:00
1/25/2003 0:00
1/25/2003 2:00
1/25/2003 4:00
1/25/2003 6:00
1/25/2003 7:30
1/25/2003 9:30

1/25/2003 11:30
1/25/2003 13:30
1/25/2003 15:30
1/25/2003 17:30
1/25/2003 20:00
1/25/2003 22:00
1/26/2003 0:00
1/26/2003 2:00
1/26/2003 4:00
1/26/2003 6:00
1/26/2003 8:00

1/26/2003 10:05
1/26/2003 12:00
1/26/2003 14:00
1/26/2003 16:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

4927.4 3564.2 242.2 116.8 2.0 1,499 575 2,594 760 739 924
4931.2 3572.5 242.6 117.0 1.6 1,530 483 2,823 827 703 1,047
4937.3 3578.6 242.9 117.2 3.0 1,782 892 3,684 1,079 703 890
4940.9 3585.7 243.2 117.3 1.7 1,440 484 2,517 737 703 956
4945.4 3592.0 243.5 117.5 2.3 1,592 666 3,035 889 703 927
4951.6 3595.6 243.7 117.6 3.4 1,565 990 2,943 862 703 575
4955.7 3601.9 244.0 117.8 2.0 1,457 576 2,574 754 703 881
4961.6 3607.1 244.3 117.9 3.1 1,706 898 3,423 1,003 703 808
4966.3 3611.9 244.5 118.0 2.4 1,397 695 2,369 694 703 702
4970.2 3620.1 244.9 118.3 1.9 1,752 562 3,580 1,049 703 1,190
4975.8 3624.5 245.1 118.4 2.8 1,481 824 2,656 778 703 657
4977.8 3633.8 245.5 118.6 1.0 1,647 295 3,222 944 703 1,352
4980.1 3642.1 245.9 118.9 1.1 1,563 337 2,935 860 703 1,226
4982.6 3651.5 246.4 119.1 1.3 1,740 371 3,480 1,020 720 1,369
4985.4 3660.2 246.8 119.3 1.4 1,679 404 3,272 959 720 1,275
4988.8 3668.9 247.2 119.6 1.7 1,774 499 3,597 1,054 720 1,275
4991.3 3677.1 247.6 119.8 1.3 1,573 368 2,910 853 720 1,204
4995.3 3684.3 248.0 120.0 1.9 1,569 561 2,897 849 720 1,008
5000.1 3690.9 248.3 120.2 2.5 1,743 728 3,493 1,023 720 1,015
5003.5 3698.3 248.7 120.4 1.7 1,566 499 2,886 846 720 1,066
5007.3 3706.5 249.1 120.6 1.9 1,755 556 3,534 1,035 720 1,200
5011.3 3713.0 249.4 120.8 2.0 1,550 590 2,832 830 720 960
5016.1 3721.4 249.8 121.0 2.1 1,720 626 3,412 1,000 720 1,094
5018.7 3727.5 250.1 121.2 1.5 1,477 442 2,583 757 720 1,035
5021.6 3734.7 250.4 121.3 1.4 1,476 424 2,581 756 720 1,052
5025.2 3743.2 250.8 121.6 1.8 1,764 527 3,622 1,061 703 1,237
5030.9 3748.6 251.1 121.7 2.8 1,615 827 3,114 912 703 789
5034.7 3755.2 251.4 121.9 1.9 1,537 568 2,847 834 703 969
5037.3 3761.3 251.7 122.1 1.3 1,271 380 1,940 568 703 891
5040.0 3766.5 252.0 122.2 1.8 1,537 516 2,847 834 703 1,021
5046.4 3770.2 252.1 122.3 3.2 1,481 937 2,656 778 703 544
5050.4 3775.7 252.4 122.4 2.0 1,397 593 2,369 694 703 804
5054.5 3781.3 252.7 122.6 2.0 1,417 598 2,435 714 703 818
5062.3 3784.3 252.8 122.7 3.9 1,582 1,134 3,002 879 703 448
5065.2 3791.1 253.1 122.9 1.5 1,425 438 2,464 722 703 987
5070.7 3797.5 253.5 123.0 2.2 1,397 643 2,368 694 703 754
5075.0 3803.0 253.7 123.2 2.1 1,441 630 2,519 738 703 811
5078.7 3809.8 254.0 123.4 1.8 1,528 542 2,793 818 710 987
5083.5 3816.0 254.3 123.5 2.4 1,613 697 3,081 903 710 916
5087.3 3822.5 254.7 123.7 1.9 1,504 559 2,710 794 710 945
5090.7 3827.5 254.9 123.8 1.7 1,227 493 1,765 517 710 734
5097.2 3832.5 255.1 124.0 3.3 1,699 958 3,376 989 710 741
5103.0 3838.1 255.4 124.1 2.8 1,592 815 3,009 882 710 777
5108.0 3842.6 255.6 124.2 2.6 1,453 757 2,537 743 710 696
5111.8 3848.5 255.9 124.4 1.9 1,422 561 2,431 712 710 861
5118.1 3853.2 256.1 124.5 3.2 1,620 932 3,106 910 710 688
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/26/2003 18:12
1/26/2003 20:10
1/26/2003 22:30
1/27/2003 0:30
1/27/2003 2:46
1/27/2003 4:30
1/27/2003 6:40
1/27/2003 8:05

1/27/2003 10:00
1/27/2003 13:05
1/27/2003 15:00
1/27/2003 17:00
1/27/2003 19:00
1/27/2003 21:30
1/27/2003 23:30
1/28/2003 1:30
1/28/2003 3:40
1/28/2003 5:30
1/28/2003 8:02

1/28/2003 10:00
1/28/2003 12:00
1/28/2003 14:00
1/28/2003 16:05
1/28/2003 18:00
1/28/2003 20:00
1/28/2003 22:30
1/29/2003 0:30
1/29/2003 2:45
1/29/2003 4:40
1/29/2003 6:30
1/29/2003 8:10

1/29/2003 10:00
1/29/2003 12:00
1/29/2003 14:05
1/29/2003 16:00
1/29/2003 18:00
1/29/2003 20:00
1/29/2003 22:00
1/30/2003 0:30
1/30/2003 1:50
1/30/2003 3:40
1/30/2003 5:40

1/30/2003 10:00
1/30/2003 12:00
1/30/2003 14:30
1/30/2003 17:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5124.3 3859.6 256.5 124.7 2.8 1,671 815 3,281 961 710 856
5128.1 3865.5 256.7 124.9 1.9 1,442 565 2,498 732 710 877
5133.2 3597.9 243.8 117.7 2.2 1,575 642 2,951 865 710 933
5137.3 3604.9 244.2 117.9 2.1 1,631 608 3,335 977 654 1,023
5153.5 3601.0 244.0 117.8 7.1 1,586 2,092 3,181 932 654 -506
5156.8 3605.0 244.2 117.9 1.9 1,228 556 1,960 574 654 672
5161.5 3607.8 244.3 117.9 2.2 1,022 638 1,257 368 654 384
5164.3 3611.9 244.5 118.0 2.0 1,424 580 2,627 770 654 843
5167.5 3613.8 244.6 118.1 1.7 779 495 426 125 654 284
5174.4 3614.1 244.6 118.1 2.2 682 648 97 28 654 35
5178.7 3614.9 244.6 118.1 2.3 781 661 434 127 654 120
5187.1 3613.8 244.6 118.1 4.2 1,061 1,231 1,390 407 654 -170
5190.5 3618.3 244.8 118.2 1.7 1,160 500 1,728 506 654 660
5194.1 3623.8 245.1 118.4 1.5 1,077 426 1,445 423 654 652
5197.1 3629.0 245.3 118.5 1.5 1,192 429 1,836 538 654 763
5202.3 3632.6 245.5 118.6 2.6 1,281 766 2,173 637 644 515
5206.5 3636.1 245.7 118.7 2.0 1,052 573 1,391 408 644 478
5208.2 3640.9 245.9 118.8 0.9 1,042 268 1,358 398 644 774
5212.1 3648.6 246.3 119.0 1.5 1,338 454 2,370 694 644 885
5215.2 3653.0 246.5 119.2 1.6 1,123 464 1,634 479 644 659
5218.2 3657.2 246.7 119.3 1.5 1,042 426 1,357 398 644 615
5222.3 3660.3 246.8 119.3 2.1 1,060 601 1,420 416 644 459
5227.1 3664.7 247.0 119.5 2.3 1,307 687 2,262 663 644 620
5230.0 3669.1 247.3 119.6 1.5 1,105 434 1,573 461 644 671
5232.6 3673.1 247.4 119.7 1.3 957 378 1,070 313 644 580
5237.8 3677.4 247.7 119.8 2.1 1,111 610 1,595 467 644 501
5240.1 3683.6 248.0 120.0 1.1 1,254 337 1,832 537 717 917
5243.4 3688.8 248.2 120.1 1.5 1,107 431 1,332 390 717 676
5250.0 3689.8 248.3 120.1 3.5 1,175 1,017 1,564 458 717 158
5253.7 3694.2 248.5 120.3 2.0 1,283 584 1,930 566 717 699
5256.9 3697.9 248.6 120.4 1.9 1,204 560 1,664 487 717 644
5261.9 3700.7 248.8 120.4 2.7 1,248 803 1,812 531 717 445
5265.6 3704.4 249.0 120.5 1.8 1,082 539 1,245 365 717 543
5269.2 3708.6 249.2 120.6 1.7 1,108 510 1,335 391 717 598
5274.1 3711.5 249.3 120.7 2.6 1,185 752 1,599 468 717 433
5278.2 3715.8 249.5 120.8 2.0 1,231 599 1,753 514 717 631
5281.5 3719.5 249.7 120.9 1.7 1,030 487 1,070 313 717 543
5286.0 3723.0 249.9 121.0 2.3 1,182 660 1,586 465 717 521
5292.7 3726.1 250.0 121.1 2.7 1,139 783 1,609 471 668 356
5294.7 3728.7 250.1 121.2 1.5 1,001 431 1,136 333 668 570
5298.9 3731.3 250.3 121.3 2.3 1,096 681 1,462 428 668 415
5301.4 3736.1 250.5 121.4 1.2 1,057 352 1,328 389 668 705
5308.0 3743.7 250.9 121.6 1.5 966 451 1,016 298 668 515
5311.1 3745.7 251.0 121.6 1.5 746 451 266 78 668 295
5313.9 3748.9 251.1 121.7 1.1 701 324 113 33 668 377
5316.9 3753.9 251.3 121.9 1.2 944 359 943 276 668 585
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

1/30/2003 19:15
1/30/2003 20:00
1/30/2003 22:00
1/31/2003 0:00
1/31/2003 2:00
1/31/2003 4:00
1/31/2003 6:00
1/31/2003 8:00

1/31/2003 10:00
1/31/2003 13:00
1/31/2003 15:00
1/31/2003 17:00
1/31/2003 18:30
1/31/2003 20:00
1/31/2003 22:00

2/1/2003 0:00
2/1/2003 2:00
2/1/2003 4:00
2/1/2003 6:00
2/1/2003 8:00

2/1/2003 10:01
2/1/2003 12:08
2/1/2003 14:00
2/1/2003 16:00
2/1/2003 18:00
2/1/2003 20:00
2/1/2003 22:00
2/2/2003 0:00
2/2/2003 2:00
2/2/2003 4:00
2/2/2003 6:00
2/2/2003 8:00

2/2/2003 10:00
2/2/2003 12:00
2/2/2003 15:00
2/2/2003 17:00
2/2/2003 18:00
2/2/2003 20:00
2/2/2003 22:00
2/3/2003 0:00
2/3/2003 2:00
2/3/2003 4:00
2/3/2003 6:00
2/3/2003 8:05

2/3/2003 10:00
2/3/2003 12:02

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5319.4 3757.5 251.5 122.0 1.1 795 326 433 127 668 469
5320.6 3758.5 251.6 122.0 1.5 827 451 544 159 668 376
5323.2 3762.0 251.7 122.1 1.3 901 386 795 233 668 515
5324.7 3766.2 251.9 122.2 0.7 826 218 641 188 638 608
5327.1 3768.7 252.1 122.3 1.2 737 357 337 99 638 380
5329.2 3771.5 252.2 122.3 1.0 701 299 216 63 638 402
5331.1 3775.9 252.4 122.4 1.0 925 282 978 287 638 643
5333.0 3780.2 252.6 122.6 1.0 911 282 933 273 638 629
5336.5 3782.0 252.7 122.6 1.7 776 513 470 138 638 263
5340.0 3787.8 253.0 122.8 1.1 909 337 924 271 638 572
5341.6 3792.6 253.2 122.9 0.8 928 236 991 290 638 692
5343.1 3795.9 253.4 123.0 0.8 706 221 233 68 638 485
5344.6 3798.7 253.5 123.1 1.0 833 287 666 195 638 546
5346.1 3801.2 253.6 123.1 1.0 781 295 488 143 638 486
5347.7 3804.7 253.8 123.2 0.8 749 235 379 111 638 514
5348.4 3807.1 253.9 123.3 0.4 471 109 379 111 360 362
5350.4 3809.6 254.0 123.4 1.0 648 286 982 288 360 362
5352.1 3811.5 254.1 123.4 0.9 536 257 599 176 360 279
5353.3 3813.4 254.2 123.5 0.6 454 179 321 94 360 275
5354.5 3815.9 254.3 123.5 0.6 536 167 599 176 360 368
5355.6 3819.0 254.5 123.6 0.5 612 155 859 252 360 456
5356.6 3821.2 254.6 123.7 0.5 456 152 326 96 360 304
5358.7 3822.4 254.7 123.7 1.1 506 326 500 146 360 181
5358.8 3826.2 254.8 123.8 0.0 572 8 724 212 360 564
5360.4 3828.7 255.0 123.9 0.8 594 235 799 234 360 359
5361.7 3830.6 255.1 123.9 0.7 476 193 395 116 360 283
5362.8 3832.6 255.2 124.0 0.6 453 161 316 93 360 291
5364.4 3834.5 255.2 124.0 0.8 506 233 683 200 306 273
5365.6 3836.8 255.4 124.1 0.6 516 171 716 210 306 344
5366.5 3838.7 255.4 124.1 0.5 418 139 383 112 306 279
5367.8 3840.2 255.5 124.2 0.6 399 188 316 93 306 211
5369.0 3842.7 255.6 124.2 0.6 548 179 824 242 306 368
5370.3 3845.0 255.7 124.3 0.6 519 185 729 213 306 334
5372.3 3846.5 255.8 124.3 1.0 512 290 704 206 306 222
5374.0 3850.1 256.0 124.4 0.6 524 169 744 218 306 355
5376.5 3850.3 256.0 124.4 1.2 387 361 275 81 306 26
5376.9 3851.7 256.1 124.5 0.5 555 140 849 249 306 414
5378.8 3853.3 256.1 124.5 0.9 505 275 679 199 306 230
5380.7 3854.4 256.2 124.6 1.0 451 281 495 145 306 170
5382.8 3856.1 256.3 124.6 1.0 552 307 866 254 298 244
5384.7 3857.2 256.3 124.6 0.9 432 277 458 134 298 155
5386.3 3859.2 256.4 124.7 0.8 542 237 833 244 298 305
5387.9 3860.6 256.5 124.7 0.8 419 223 412 121 298 196
5389.1 3863.7 256.7 124.8 0.6 614 175 1,079 316 298 439
5389.9 3868.3 256.9 124.9 0.4 821 121 1,785 523 298 700
5391.2 3871.6 257.0 125.0 0.6 669 185 1,265 371 298 484
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

2/3/2003 16:14
2/3/2003 18:15
2/3/2003 20:40
2/4/2003 1:00
2/4/2003 3:15
2/4/2003 6:20

2/4/2003 10:00
2/4/2003 12:00
2/4/2003 14:00
2/4/2003 16:00
2/4/2003 17:50
2/4/2003 20:00
2/4/2003 22:30
2/5/2003 3:15
2/5/2003 5:30
2/5/2003 8:00

2/5/2003 10:05
2/5/2003 12:00
2/5/2003 14:00
2/5/2003 16:00
2/5/2003 21:15
2/5/2003 23:18
2/6/2003 2:10
2/6/2003 3:50
2/6/2003 6:15
2/6/2003 8:00

2/6/2003 10:00
2/6/2003 12:00
2/6/2003 14:10
2/6/2003 16:00
2/6/2003 18:00
2/6/2003 20:00
2/6/2003 22:00
2/7/2003 0:00
2/7/2003 2:00
2/7/2003 4:00
2/7/2003 6:00
2/7/2003 7:55

2/7/2003 10:00
2/7/2003 12:10
2/7/2003 14:00
2/7/2003 16:00
2/7/2003 18:00
2/7/2003 20:00
2/7/2003 22:00
2/8/2003 0:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5392.6 3880.2 257.4 125.2 0.3 696 98 1,358 398 298 597
5394.0 3884.1 257.6 125.4 0.7 759 199 1,573 461 298 559
5391.5 3893.1 258.1 125.6 -1.0 805 -296 1,730 507 298 1,101
5400.6 3895.5 258.2 125.7 2.1 780 617 1,689 495 285 163
5403.1 3898.1 258.3 125.7 1.1 647 314 1,236 362 285 333
5407.3 3902.2 258.5 125.8 1.4 792 400 1,731 507 285 392
5413.8 3905.4 258.7 125.9 1.8 777 525 1,678 492 285 252
5411.9 3912.0 259.0 126.1 -1.0 696 -282 1,403 411 285 978
5415.0 3914.1 259.1 126.2 1.5 755 448 1,603 470 285 306
5416.3 3918.1 259.3 126.3 0.6 773 187 1,665 488 285 586
5417.9 3922.1 259.5 126.4 0.9 902 266 2,107 617 285 636
5420.8 3924.3 259.6 126.4 1.3 690 392 1,383 405 285 298
5423.4 3928.1 259.8 126.5 1.0 748 306 1,579 463 285 442
5428.8 3934.4 260.1 126.7 1.1 724 334 1,527 447 277 390
5433.5 3935.7 260.1 126.7 2.1 772 608 1,691 495 277 165
5435.5 3939.8 260.3 126.8 0.8 709 229 1,475 432 277 481
5437.7 3943.1 260.5 126.9 1.1 779 316 1,714 502 277 463
5439.8 3946.0 260.6 127.0 1.1 763 322 1,659 486 277 441
5443.1 3948.2 260.7 127.1 1.6 803 477 1,794 526 277 326
5447.7 3948.5 260.7 127.1 2.3 721 672 1,515 444 277 49
5454.2 3954.2 261.0 127.2 1.2 683 363 1,384 406 277 320
5456.4 3956.9 261.2 127.3 1.1 697 319 1,434 420 277 378
5459.6 3961.8 261.4 127.4 1.1 829 332 1,929 565 264 497
5461.9 3962.4 261.4 127.5 1.4 513 402 849 249 264 111
5465.6 3966.1 261.6 127.6 1.5 896 447 2,157 632 264 449
5467.7 3967.1 261.6 127.6 1.2 508 342 833 244 264 166
5470.4 3969.1 261.7 127.6 1.4 708 408 1,515 444 264 300
5473.2 3972.0 261.9 127.7 1.4 829 405 1,927 565 264 424
5477.3 3973.3 261.9 127.7 1.9 734 559 1,602 470 264 174
5478.7 3975.8 262.1 127.8 0.7 617 217 1,203 353 264 400
5482.9 3976.6 262.1 127.8 2.1 719 609 1,553 455 264 110
5484.4 3979.1 262.2 127.9 0.8 596 231 1,132 332 264 365
5487.7 3980.0 262.3 127.9 1.6 619 474 1,211 355 264 145
5489.7 3982.5 262.4 128.0 1.0 662 299 1,378 404 258 363
5492.3 3984.2 262.5 128.0 1.3 630 387 1,270 372 258 243
5494.5 3987.1 262.6 128.1 1.1 747 314 1,669 489 258 433
5496.1 3989.1 262.7 128.2 0.8 520 236 895 262 258 285
5498.2 3991.6 262.8 128.2 1.1 698 320 1,503 440 258 378
5500.7 3994.4 263.0 128.3 1.2 745 349 1,663 487 258 396
5504.8 3995.4 263.0 128.3 1.9 691 554 1,479 433 258 137
5508.4 3996.3 263.1 128.4 2.0 722 579 1,585 464 258 143
5511.3 3998.4 263.2 128.4 1.5 740 429 1,644 482 258 311
5512.7 4002.3 263.3 128.5 0.7 781 205 1,786 523 258 576
5514.0 4005.7 263.5 128.6 0.6 670 180 1,407 412 258 491
5515.5 4009.7 263.7 128.7 0.8 818 224 1,911 560 258 594
5516.7 4012.7 263.9 128.8 0.6 609 173 1,178 345 264 436
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

2/8/2003 2:00
2/8/2003 4:00
2/8/2003 6:00
2/8/2003 8:00

2/8/2003 10:30
2/8/2003 12:55
2/8/2003 14:37
2/8/2003 16:13
2/8/2003 18:00
2/8/2003 20:00
2/8/2003 22:00
2/9/2003 0:00
2/9/2003 2:00
2/9/2003 4:00
2/9/2003 6:00
2/9/2003 8:00

2/9/2003 10:00
2/9/2003 12:00
2/9/2003 14:10
2/9/2003 16:00
2/9/2003 18:03
2/9/2003 20:30
2/9/2003 23:15
2/10/2003 1:41
2/10/2003 3:42
2/10/2003 6:00
2/10/2003 8:05

2/10/2003 10:05
2/10/2003 12:10
2/10/2003 14:10
2/10/2003 16:10
2/10/2003 18:00
2/10/2003 20:30
2/10/2003 22:18
2/11/2003 0:25
2/11/2003 2:20
2/11/2003 4:37
2/11/2003 6:10
2/11/2003 8:00

2/11/2003 10:00
2/11/2003 12:00
2/11/2003 14:00
2/11/2003 16:05
2/11/2003 18:00
2/11/2003 20:34
2/11/2003 22:30

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5518.4 4017.1 264.1 128.9 0.9 892 251 2,144 628 264 642
5519.1 4020.6 264.2 129.0 0.3 609 101 1,178 345 264 508
5521.0 4024.8 264.4 129.1 1.0 907 289 2,194 643 264 618
5522.4 4027.3 264.6 129.2 0.7 571 199 1,049 307 264 373
5525.8 4030.3 264.7 129.3 1.4 743 399 1,635 479 264 344
5529.2 4033.1 264.8 129.4 1.4 766 419 1,712 502 264 347
5531.8 4034.6 264.9 129.4 1.5 687 440 1,445 423 264 247
5534.6 4035.8 265.0 129.4 1.8 750 518 1,660 486 264 232
5539.4 4036.2 265.0 129.4 2.7 839 780 1,961 575 264 59
5541.5 4038.9 265.1 129.5 1.0 702 306 1,495 438 264 396
5544.2 4041.4 265.2 129.6 1.4 764 399 1,707 500 264 365
5547.8 4043.3 265.3 129.6 1.8 809 526 1,907 559 250 283
5552.0 4043.7 265.3 129.6 2.1 674 621 1,449 424 250 54
5555.4 4045.2 265.4 129.7 1.7 716 493 1,590 466 250 223
5557.6 4047.3 265.5 129.7 1.1 638 332 1,324 388 250 306
5560.9 4048.7 265.6 129.8 1.6 690 479 1,503 440 250 211
5565.2 4049.7 265.6 129.8 2.2 777 631 1,798 527 250 145
5574.7 4046.0 265.5 129.7 4.8 843 1,395 2,023 593 250 -552
5571.7 4053.6 265.8 129.9 -1.4 615 -418 1,245 365 250 1,032
5573.9 4056.0 265.9 130.0 1.2 736 353 1,658 486 250 382
5576.6 4058.3 266.1 130.0 1.3 719 386 1,600 469 250 332
5582.0 4060.2 266.1 130.1 2.2 871 648 2,121 621 250 224
5586.2 4062.0 266.2 130.1 1.5 639 448 1,329 389 250 191
5581.6 4072.4 266.7 130.4 -1.9 700 -552 1,663 487 213 1,252
5593.0 4065.8 266.4 130.2 5.6 687 1,648 1,618 474 213 -961
5597.1 4067.0 266.5 130.3 1.8 685 528 1,611 472 213 157
5600.1 4068.0 266.5 130.3 1.4 563 424 1,195 350 213 140
5603.6 4067.6 266.5 130.3 1.7 453 509 820 240 213 -56
5605.6 4068.6 266.6 130.3 1.0 430 285 739 217 213 144
5607.5 4070.7 266.7 130.4 1.0 585 283 1,270 372 213 302
5609.9 4072.0 266.7 130.4 1.2 545 351 1,132 332 213 194
5612.1 4073.1 266.8 130.4 1.2 514 348 1,026 301 213 166
5614.1 4075.4 266.9 130.5 0.8 505 229 996 292 213 276
5615.8 4076.9 267.0 130.5 1.0 536 285 1,101 323 213 250
5618.5 4078.8 267.0 130.6 1.3 619 368 1,259 369 250 251
5619.0 4081.0 267.2 130.6 0.3 419 74 578 169 250 345
5620.6 4083.9 267.3 130.7 0.7 578 213 1,119 328 250 365
5621.8 4085.5 267.4 130.8 0.7 518 215 913 268 250 303
5623.1 4087.9 267.5 130.8 0.7 609 214 1,226 359 250 395
5625.2 4089.2 267.5 130.9 1.0 487 304 808 237 250 182
5627.1 4090.8 267.6 130.9 1.0 522 281 928 272 250 241
5630.0 4091.7 267.7 130.9 1.4 544 418 1,003 294 250 126
5632.7 4093.6 267.8 131.0 1.3 661 386 1,403 411 250 275
5634.6 4095.0 267.8 131.0 1.0 508 295 882 258 250 214
5637.8 4096.4 267.9 131.1 1.2 518 362 915 268 250 156
5639.0 4098.6 268.0 131.1 0.6 519 185 917 269 250 334

Page 45 of 48



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

2/12/2003 0:38
2/12/2003 2:20
2/12/2003 4:40
2/12/2003 8:00

2/12/2003 10:00
2/12/2003 16:00
2/12/2003 20:00
2/12/2003 22:00
2/13/2003 0:00
2/13/2003 2:00
2/13/2003 4:00
2/13/2003 6:00
2/13/2003 8:05

2/13/2003 10:00
2/13/2003 12:05
2/13/2003 14:00
2/13/2003 16:00
2/13/2003 18:00
2/13/2003 20:00
2/13/2003 22:00
2/14/2003 0:00
2/14/2003 2:00
2/14/2003 4:00
2/14/2003 6:00
2/14/2003 8:10

2/14/2003 12:00
2/14/2003 14:00
2/14/2003 16:00
2/14/2003 18:10
2/14/2003 20:00
2/14/2003 22:00
2/15/2003 0:00
2/15/2003 2:00
2/15/2003 4:00
2/15/2003 6:00
2/15/2003 9:30

2/15/2003 11:30
2/15/2003 13:30
2/15/2003 15:30
2/15/2003 17:30
2/15/2003 21:20
2/16/2003 0:50
2/16/2003 2:25
2/16/2003 4:40
2/16/2003 6:40
2/16/2003 8:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5640.3 4102.2 268.2 131.2 0.6 669 175 1,428 419 250 494
5641.2 4104.7 268.3 131.3 0.5 584 148 1,141 334 250 436
5642.5 4108.1 268.5 131.4 0.6 599 170 1,192 349 250 430
5644.1 4113.6 268.7 131.5 0.5 617 137 1,254 367 250 480
5645.7 4116.5 268.9 131.6 0.8 661 235 1,403 411 250 426
5647.0 4125.8 269.3 131.8 0.2 521 67 924 271 250 454
5649.4 4130.7 269.6 132.0 0.6 531 173 960 281 250 358
5650.9 4133.7 269.7 132.1 0.8 667 224 1,424 417 250 443
5653.3 4135.2 269.8 132.1 1.2 552 341 1,032 302 250 212
5654.9 4139.2 270.0 132.2 0.8 829 245 1,977 579 250 584
5654.9 4142.3 270.1 132.3 0.0 449 -7 679 199 250 455
5655.9 4145.2 270.2 132.4 0.5 578 153 1,120 328 250 426
5658.0 4146.8 270.3 132.4 1.0 518 286 915 268 250 233
5659.6 4149.8 270.5 132.5 0.9 707 255 1,559 457 250 452
5661.9 4151.8 270.6 132.5 1.1 608 321 1,223 358 250 288
5664.2 4152.9 270.6 132.6 1.2 521 355 925 271 250 166
5665.6 4155.8 270.8 132.6 0.7 622 199 1,270 372 250 423
5667.3 4158.5 270.9 132.7 0.8 646 248 1,353 396 250 398
5669.0 4161.1 271.0 132.8 0.9 632 252 1,303 382 250 379
5670.3 4164.3 271.2 132.9 0.6 662 190 1,407 412 250 472
5671.4 4166.7 271.3 132.9 0.6 513 164 899 263 250 350
5674.1 4168.7 271.4 133.0 1.3 681 394 1,470 431 250 286
5674.8 4170.7 271.5 133.0 0.3 405 100 529 155 250 305
5675.3 4176.2 271.7 133.2 0.3 871 79 2,119 621 250 792
5678.6 4179.3 271.9 133.3 1.5 864 436 2,094 614 250 427
5682.0 4184.2 272.1 133.4 0.9 641 265 1,334 391 250 376
5682.7 4188.4 272.3 133.5 0.3 709 98 1,565 459 250 610
5686.2 4189.0 272.4 133.5 1.8 605 516 1,211 355 250 89
5689.6 4191.3 272.5 133.6 1.6 767 455 1,764 517 250 312
5691.9 4192.4 272.5 133.6 1.2 545 366 1,008 295 250 179
5695.1 4194.1 272.6 133.7 1.6 712 470 1,578 462 250 242
5697.6 4194.9 272.7 133.7 1.2 482 364 791 232 250 118
5698.9 4197.5 272.8 133.8 0.7 573 195 1,103 323 250 378
5700.6 4199.0 272.8 133.8 0.8 467 245 741 217 250 222
5703.6 4200.5 272.9 133.8 1.5 663 440 1,411 413 250 223
5708.4 4203.4 273.1 133.9 1.4 644 401 1,344 394 250 243
5710.5 4204.6 273.1 134.0 1.1 498 318 845 248 250 179
5713.3 4206.9 273.2 134.0 1.4 727 402 1,628 477 250 325
5715.2 4210.1 273.4 134.1 1.0 760 279 1,740 510 250 480
5717.9 4212.5 273.5 134.2 1.3 750 396 1,707 500 250 355
5722.2 4217.1 273.7 134.3 1.1 674 329 1,447 424 250 345
5725.7 4221.9 274.0 134.4 1.0 697 296 1,525 447 250 401
5727.4 4223.8 274.0 134.5 1.0 658 304 1,394 408 250 355
5730.1 4226.8 274.2 134.6 1.2 750 360 1,706 500 250 390
5732.9 4229.4 274.3 134.6 1.4 794 403 1,857 544 250 391
5734.5 4230.6 274.4 134.7 1.2 616 352 1,249 366 250 264
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

2/16/2003 10:00
2/16/2003 12:05
2/16/2003 14:00
2/16/2003 20:00
2/16/2003 22:00
2/17/2003 0:00
2/17/2003 2:00
2/17/2003 4:00
2/17/2003 6:00
2/17/2003 8:10

2/17/2003 10:08
2/17/2003 12:10
2/17/2003 14:05
2/17/2003 16:00
2/17/2003 17:50
2/17/2003 20:00
2/17/2003 22:00
2/18/2003 0:00
2/18/2003 2:00
2/18/2003 4:00
2/18/2003 6:00
2/18/2003 8:15

2/18/2003 12:00
2/18/2003 16:00
2/18/2003 20:00
2/18/2003 22:00
2/19/2003 0:00
2/19/2003 2:00
2/19/2003 4:00
2/19/2003 6:00
2/19/2003 8:00

2/19/2003 12:00
2/19/2003 16:00
2/19/2003 20:00
2/19/2003 22:00
2/20/2003 0:00
2/20/2003 2:00
2/20/2003 4:00
2/20/2003 6:00

2/20/2003 20:00
2/20/2003 22:00
2/21/2003 0:00
2/21/2003 2:00
2/21/2003 4:00
2/21/2003 6:00

2/21/2003 20:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5736.8 4233.2 274.5 134.7 1.1 711 333 1,574 461 250 378
5739.3 4235.6 274.6 134.8 1.2 687 356 1,491 437 250 331
5743.2 4237.2 274.7 134.8 2.0 839 592 2,011 589 250 248
5750.8 4244.2 275.0 135.0 1.3 717 374 1,594 467 250 343
5755.0 4244.0 275.0 135.0 2.1 578 608 1,120 328 250 -30
5756.3 4247.9 275.2 135.1 0.7 764 196 1,753 514 250 567
5760.4 4248.6 275.2 135.1 2.1 712 606 1,578 462 250 106
5762.8 4251.3 275.4 135.2 1.2 738 342 1,665 488 250 396
5764.3 4254.5 275.5 135.3 0.8 693 220 1,511 443 250 473
5767.2 4256.1 275.6 135.3 1.3 600 391 1,195 350 250 210
5771.0 4254.6 275.5 135.3 2.0 355 574 1,211 355 0 -219
5772.7 4255.8 275.6 135.3 0.8 404 241 1,380 404 0 164
5774.3 4256.3 275.6 135.3 0.8 330 243 1,125 330 0 86
5776.9 4255.4 275.6 135.3 1.4 265 405 904 265 0 -140
5779.2 4254.2 275.5 135.3 1.2 166 357 568 166 0 -191
5781.4 4253.5 275.5 135.3 1.0 199 295 680 199 0 -96
5783.7 4252.1 275.4 135.2 1.2 132 342 450 132 0 -211
5784.9 4250.9 275.4 135.2 0.6 0 177 0 0 0 -177
5785.7 4250.0 275.3 135.2 0.4 0 124 0 0 0 -124
5787.4 4248.4 275.2 135.1 0.8 0 239 0 0 0 -239
5788.2 4247.6 275.2 135.1 0.4 0 121 0 0 0 -121
5789.9 4245.8 275.1 135.1 0.8 0 224 0 0 0 -224
5791.6 4244.1 275.0 135.0 0.5 0 133 0 0 0 -133
5793.9 4241.9 274.9 135.0 0.6 0 167 0 0 0 -167
5795.5 4240.3 274.8 134.9 0.4 0 117 0 0 0 -117
5796.2 4239.5 274.8 134.9 0.4 0 106 0 0 0 -106
5797.0 4238.7 274.8 134.9 0.4 0 120 0 0 0 -120
5797.7 4238.0 274.7 134.9 0.3 0 101 0 0 0 -101
5798.5 4237.2 274.7 134.8 0.4 0 116 0 0 0 -116
5798.8 4236.9 274.7 134.8 0.2 0 44 0 0 0 -44
5800.5 4235.2 274.6 134.8 0.9 0 250 0 0 0 -250
5805.9 4229.9 274.3 134.6 1.3 0 392 0 0 0 -392
5810.8 4225.0 274.1 134.5 1.2 0 361 0 0 0 -361
5817.6 4218.2 273.8 134.3 1.7 0 496 0 0 0 -496
5818.6 4217.1 273.7 134.3 0.5 0 154 0 0 0 -154
5819.0 4216.8 273.7 134.3 0.2 0 57 0 0 0 -57
5820.5 4215.3 273.6 134.2 0.7 0 213 0 0 0 -213
5821.4 4214.4 273.6 134.2 0.5 0 134 0 0 0 -134
5822.0 4213.8 273.6 134.2 0.3 0 91 0 0 0 -91
5844.8 4190.9 272.5 133.6 1.6 0 478 0 0 0 -478
5847.1 4188.7 272.4 133.5 1.1 0 333 0 0 0 -333
5849.0 4186.7 272.3 133.5 1.0 0 283 0 0 0 -283
5851.0 4184.7 272.2 133.4 1.0 0 292 0 0 0 -292
5852.9 4182.9 272.1 133.4 0.9 0 272 0 0 0 -272
5854.6 4181.1 272.0 133.3 0.9 0 259 0 0 0 -259
5886.1 4149.7 270.5 132.5 2.2 0 658 0 0 0 -658
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy balance data and calcs

Energy balance

2/21/2003 22:00
2/22/2003 0:00
2/22/2003 2:00
2/22/2003 4:00
2/22/2003 6:00
2/22/2003 8:00

2/22/2003 10:10
2/22/2003 12:00
2/22/2003 14:30
2/22/2003 16:05
2/22/2003 20:00
2/22/2003 22:00
2/23/2003 0:00
2/23/2003 2:00
2/23/2003 4:00
2/23/2003 6:00

2/23/2003 10:05
2/23/2003 20:00
2/23/2003 22:00
2/24/2003 0:00
2/24/2003 2:00
2/24/2003 4:00
2/24/2003 6:00
2/24/2003 8:00

2/24/2003 14:10
2/24/2003 17:00
2/24/2003 20:00
2/24/2003 22:00
2/25/2003 0:00
2/25/2003 2:00
2/25/2003 4:00
2/25/2003 6:00
2/25/2003 8:20

2/25/2003 10:00
2/25/2003 11:55
2/25/2003 20:00
2/25/2003 22:00
2/26/2003 0:00
2/26/2003 2:00
2/26/2003 4:00
2/26/2003 6:00

million BTU million BTU F C million BTU/hr kW kW lbs/hr kW kW kW

Total energy 
extracted

Energy 
added to 
site

Average 
temperature 
(calculated)

Average 
temperature 
(calculated)

Energy 
removal flux

Total energy 
input

Energy removal 
total

Steam rate 
(lbs/hr)

Steam injection 
power input

ETDSP power 
input

Net power 
input to site

5889.6 4146.1 270.3 132.4 1.8 0 522 0 0 0 -522
5893.2 4142.5 270.1 132.3 1.8 0 531 0 0 0 -531
5896.9 4138.8 269.9 132.2 1.8 0 539 0 0 0 -539
5900.5 4135.3 269.8 132.1 1.8 0 521 0 0 0 -521
5902.9 4132.9 269.7 132.0 1.2 0 354 0 0 0 -354
5905.9 4129.9 269.5 131.9 1.5 0 440 0 0 0 -440
5911.1 4124.7 269.3 131.8 2.4 0 702 0 0 0 -702
5914.1 4121.7 269.1 131.7 1.6 0 474 0 0 0 -474
5917.3 4118.4 269.0 131.6 1.3 0 380 0 0 0 -380
5920.1 4115.7 268.8 131.6 1.8 0 514 0 0 0 -514
5943.7 4092.1 267.7 130.9 6.0 0 1,766 0 0 0 -1,766
5947.5 4088.3 267.5 130.8 1.9 0 551 0 0 0 -551
5951.0 4084.8 267.3 130.7 1.8 0 516 0 0 0 -516
5952.8 4083.0 267.2 130.7 0.9 0 266 0 0 0 -266
5954.5 4081.2 267.2 130.6 0.9 0 253 0 0 0 -253
5955.8 4079.9 267.1 130.6 0.7 0 191 0 0 0 -191
5970.0 4065.8 266.4 130.2 3.5 0 1,016 0 0 0 -1,016
6000.5 4035.3 264.9 129.4 3.1 0 901 0 0 0 -901
6003.4 4032.3 264.8 129.3 1.5 0 430 0 0 0 -430
6006.0 4029.7 264.7 129.3 1.3 0 381 0 0 0 -381
6009.2 4026.6 264.5 129.2 1.6 0 465 0 0 0 -465
6014.1 4021.7 264.3 129.0 2.4 0 715 0 0 0 -715
6016.1 4019.7 264.2 129.0 1.0 0 297 0 0 0 -297
6019.4 4016.3 264.0 128.9 1.7 0 485 0 0 0 -485
6041.2 3994.6 263.0 128.3 3.5 0 1,033 0 0 0 -1,033
6047.9 3987.9 262.7 128.1 2.4 0 697 0 0 0 -697
6055.5 3980.3 262.3 127.9 2.5 0 742 0 0 0 -742
6058.3 3977.4 262.1 127.9 1.4 0 419 0 0 0 -419
6060.8 3975.0 262.0 127.8 1.2 0 358 0 0 0 -358
6065.3 3970.5 261.8 127.7 2.2 0 657 0 0 0 -657
6067.0 3968.7 261.7 127.6 0.9 0 259 0 0 0 -259
6070.7 3965.0 261.5 127.5 1.8 0 540 0 0 0 -540
6075.0 3960.8 261.3 127.4 1.8 0 535 0 0 0 -535
6077.6 3958.2 261.2 127.3 1.6 0 454 0 0 0 -454
6081.7 3954.1 261.0 127.2 2.1 0 625 0 0 0 -625
6094.9 3940.9 260.4 126.9 1.6 0 479 0 0 0 -479
6099.5 3936.2 260.2 126.8 2.3 0 681 0 0 0 -681
6100.3 3935.5 260.1 126.7 0.4 0 106 0 0 0 -106
6105.6 3930.1 259.9 126.6 2.7 0 785 0 0 0 -785
6108.1 3927.7 259.7 126.5 1.2 0 361 0 0 0 -361
6111.1 3924.7 259.6 126.4 1.5 0 437 0 0 0 -437
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

9/27/2002 10:00 0 0 0.00 0 0 0.0
9/27/2002 22:00 0 0 0.00 0 0 0.0
9/28/2002 10:00 0 0 0.00 0 0 0.0
9/28/2002 22:00 0 0 0.00 0 0 0.0
9/29/2002 10:00 0 0 0.00 0 0 0.0
9/29/2002 22:00 0 0 0.00 0 0 0.0
9/30/2002 10:00 0 0 0.00 0 0 0.0
9/30/2002 22:00 0 0 0.00 0 0 0.0
10/1/2002 10:00 0 0 0.00 0 0 0.0
10/1/2002 22:00 0 0 0.00 0 0 0.0
10/2/2002 10:00 0 0 0.00 0 0 0.0
10/2/2002 22:00 74 3 0.03 0 0 0.0
10/3/2002 10:00 300 3 0.11 0 0 0.0
10/3/2002 22:00 383 3 0.15 0 0 0.0
10/4/2002 10:00 343 3 0.11 0 0 0.0
10/4/2002 22:00 380 3 0.12 1 0 0.0
10/5/2002 10:00 380 7 0.35 1 1 0.0
10/5/2002 22:00 395 5 0.25 1 0 0.0
10/6/2002 10:00 385 2 0.11 1 0 0.0
10/6/2002 22:00 410 0 0.01 1 0 0.0
10/7/2002 10:00 303 1 0.04 1 0 0.0
10/7/2002 22:00 300 5 0.20 1 0 0.0
10/8/2002 10:00 496 1 0.08 2 0 0.0
10/8/2002 22:00 253 3 0.10 2 0 0.0
10/9/2002 10:00 496 4 0.26 2 1 0.0
10/9/2002 22:00 537 4 0.27 2 1 0.0

10/10/2002 10:00 540 4 0.27 2 1 0.0
10/10/2002 22:00 540 4 0.27 3 1 0.0
10/11/2002 10:00 540 4 0.27 3 1 0.0
10/11/2002 22:00 540 4 0.27 3 1 0.0
10/12/2002 10:00 400 4 0.20 3 0 0.0
10/12/2002 22:00 243 4 0.12 4 0 0.0
10/13/2002 10:00 257 4 0.11 4 0 0.0
10/13/2002 22:00 243 2 0.06 4 0 0.0
10/14/2002 10:00 260 2 0.07 4 0 0.0
10/14/2002 22:00 265 2 0.07 4 0 0.0
10/15/2002 10:00 260 2 0.07 4 0 0.0
10/15/2002 22:00 246 2 0.06 4 0 0.0
10/16/2002 10:00 200 2 0.05 4 0 0.0
10/16/2002 22:00 87 2 0.02 4 0 0.0
10/17/2002 10:00 150 2 0.04 4 0 0.0
10/17/2002 22:00 252 2 0.06 4 0 0.0
10/18/2002 10:00 235 2 0.05 4 0 0.0
10/18/2002 22:00 255 1 0.04 4 0 0.0
10/19/2002 10:00 255 1 0.04 4 0 0.0
10/19/2002 22:00 255 1 0.04 4 0 0.0
10/20/2002 10:00 237 2 0.07 4 0 0.0
10/20/2002 22:00 228 2 0.06 5 0 0.0
10/21/2002 10:00 235 2 0.06 5 0 0.0
10/21/2002 22:00 237 2 0.06 5 0 0.0
10/22/2002 10:00 240 2 0.06 5 0 0.0
10/22/2002 22:00 246 2 0.06 5 0 0.0
10/23/2002 10:00 246 2 0.06 5 0 0.0
10/23/2002 22:00 200 2 0.05 5 0 0.0
10/24/2002 10:00 120 2 0.02 5 0 0.0
10/24/2002 22:00 74 9 0.08 5 0 0.0
10/25/2002 10:00 150 8 0.15 5 0 0.0
10/25/2002 22:00 234 6 0.18 5 0 0.0
10/26/2002 10:00 150 4 0.08 5 0 0.0
10/26/2002 22:00 77 2 0.02 5 0 0.0
10/27/2002 10:00 210 2 0.05 5 0 0.0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

10/27/2002 22:00 200 2 0.05 6 0 0.0
10/28/2002 10:00 200 2 0.05 6 0 0.0
10/28/2002 22:00 71 2 0.02 6 0 0.0
10/29/2002 10:00 200 5 0.13 6 0 0.0
10/29/2002 22:00 229 10 0.29 6 1 0.0
10/30/2002 10:00 200 20 0.51 7 1 0.0
10/30/2002 22:00 74 30 0.28 7 1 0.0
10/31/2002 10:00 200 36 0.91 8 2 0.1
10/31/2002 22:00 400 33 1.67 9 3 0.1
11/1/2002 10:00 460 28 1.63 11 3 0.1
11/1/2002 22:00 459 23 1.34 12 3 0.1
11/2/2002 10:00 450 18 1.03 13 2 0.1
11/2/2002 22:00 450 13 0.74 14 1 0.1
11/3/2002 10:00 450 8 0.46 15 1 0.0
11/3/2002 22:00 450 3 0.17 15 0 0.0
11/4/2002 10:00 447 2 0.14 15 0 0.0
11/4/2002 22:00 430 3 0.16 15 0 0.0
11/5/2002 10:00 420 2 0.13 15 0 0.0
11/5/2002 22:00 400 3 0.15 15 0 0.0
11/6/2002 10:00 380 3 0.13 15 0 0.0
11/6/2002 22:00 500 32 1.99 17 4 0.2
11/7/2002 10:00 500 77 4.85 22 10 0.4
11/7/2002 22:00 500 100 6.33 29 13 0.5
11/8/2002 10:00 563 170 12.12 41 24 1.0
11/8/2002 22:00 600 240 18.23 59 36 1.5
11/9/2002 10:00 552 310 21.66 81 43 1.8
11/9/2002 22:00 600 380 28.86 109 58 2.4

11/10/2002 10:00 552 450 31.44 141 63 2.6
11/10/2002 22:00 552 520 36.33 177 73 3.0
11/11/2002 10:00 600 508 38.59 216 77 3.2
11/11/2002 22:00 600 450 34.18 250 68 2.8
11/12/2002 10:00 428 450 24.35 274 49 2.0
11/12/2002 22:00 552 450 31.44 306 63 2.6
11/13/2002 10:00 600 400 30.38 336 61 2.5
11/13/2002 22:00 600 400 30.38 367 61 2.5
11/14/2002 10:00 552 400 27.95 395 56 2.3
11/14/2002 22:00 600 500 27.19 422 54 2.3
11/15/2002 10:00 552 700 48.91 471 98 4.1
11/15/2002 22:00 564 1,000 71.43 542 143 6.0
11/16/2002 10:00 600 1,200 99.58 642 199 8.3
11/16/2002 14:30 526 1,530 38.24 680 204 8.5
11/16/2002 16:30 434 1,630 14.93 695 179 7.5
11/16/2002 17:00 471 1,880 4.67 699 224 9.3
11/16/2002 17:55 488 9,100 42.96 742 1,125 46.9
11/16/2002 19:00 333 9,999 38.05 780 843 35.1
11/16/2002 20:00 333 9,999 35.12 816 843 35.1
11/16/2002 21:00 333 9,999 35.12 851 843 35.1
11/16/2002 23:00 325 5,892 40.34 891 484 20.2
11/17/2002 1:00 325 7,121 48.76 940 585 24.4
11/17/2002 3:00 325 7,095 48.58 988 583 24.3
11/17/2002 4:30 333 4,425 23.31 1,012 373 15.5
11/17/2002 8:50 516 4,390 103.52 1,115 573 23.9

11/17/2002 11:40 516 3,580 55.20 1,170 468 19.5
11/17/2002 12:40 537 2,750 15.58 1,186 374 15.6
11/17/2002 15:15 537 1,600 23.41 1,209 217 9.1
11/17/2002 17:00 526 1,110 10.79 1,220 148 6.2
11/17/2002 19:00 537 9,999 113.26 1,333 1,359 56.6
11/17/2002 21:00 537 5,603 63.47 1,397 762 31.7
11/17/2002 23:15 537 1,656 21.10 1,418 225 9.4
11/18/2002 1:18 537 894 10.38 1,428 122 5.1
11/18/2002 3:11 537 1,997 21.30 1,450 271 11.3
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11/18/2002 5:00 537 980 10.08 1,460 133 5.6
11/18/2002 7:00 537 1,780 20.16 1,480 242 10.1

11/18/2002 10:21 537 1,270 24.10 1,504 173 7.2
11/18/2002 11:00 537 1,400 5.15 1,509 190 7.9
11/18/2002 19:40 537 1,700 83.45 1,593 231 9.6
11/18/2002 22:00 537 1,098 14.51 1,607 149 6.2
11/19/2002 0:00 537 822 9.31 1,616 112 4.7
11/19/2002 0:20 537 2,783 5.25 1,622 378 15.8
11/19/2002 4:30 537 980 23.13 1,645 133 5.6
11/19/2002 7:00 537 731 10.35 1,655 99 4.1
11/19/2002 9:20 552 1,440 19.57 1,675 201 8.4

11/19/2002 14:00 552 1,290 35.07 1,710 180 7.5
11/19/2002 19:10 552 1,795 54.02 1,764 251 10.5
11/19/2002 21:30 552 1,258 17.10 1,781 176 7.3
11/19/2002 23:30 552 1,131 13.18 1,794 158 6.6
11/20/2002 1:40 552 1,370 17.29 1,811 192 8.0
11/20/2002 3:30 552 1,220 13.03 1,824 171 7.1
11/20/2002 5:30 552 1,105 12.87 1,837 154 6.4
11/21/2002 8:00 552 880 135.83 1,973 123 5.1
11/22/2002 2:00 552 875 91.74 2,065 122 5.1
11/22/2002 6:00 552 760 17.71 2,083 106 4.4
11/22/2002 6:30 552 645 1.88 2,085 90 3.8
11/22/2002 8:30 552 2,660 30.99 2,115 372 15.5

11/22/2002 15:30 552 3,550 144.75 2,260 496 20.7
11/22/2002 18:00 552 1,230 17.91 2,278 172 7.2
11/22/2002 19:00 552 1,234 7.19 2,285 173 7.2
11/22/2002 20:00 552 1,217 7.09 2,292 170 7.1
11/22/2002 21:00 552 1,238 7.21 2,300 173 7.2
11/22/2002 22:00 552 2,634 15.34 2,315 368 15.3
11/22/2002 23:00 552 1,021 5.95 2,321 143 5.9
11/23/2002 0:00 552 1,041 6.06 2,327 146 6.1
11/23/2002 1:00 552 1,076 6.27 2,333 150 6.3
11/23/2002 2:00 552 1,374 8.00 2,341 192 8.0
11/23/2002 3:00 552 1,780 10.37 2,352 249 10.4
11/23/2002 4:00 552 1,860 10.83 2,362 260 10.8
11/23/2002 5:00 552 1,800 10.48 2,373 252 10.5
11/23/2002 6:00 552 1,776 10.34 2,383 248 10.3
11/23/2002 8:00 552 3,450 40.19 2,423 482 20.1
11/23/2002 9:12 552 3,540 24.74 2,448 495 20.6

11/23/2002 10:40 552 7,450 63.65 2,512 1,041 43.4
11/23/2002 11:20 552 3,900 15.14 2,527 545 22.7
11/23/2002 12:25 552 4,500 28.40 2,555 629 26.2
11/23/2002 14:46 341 9,999 84.57 2,640 864 36.0
11/23/2002 15:50 333 9,876 37.00 2,677 833 34.7
11/23/2002 18:30 552 1,490 23.14 2,700 208 8.7
11/23/2002 20:00 552 1,223 10.69 2,711 171 7.1
11/23/2002 21:00 552 1,285 7.48 2,718 180 7.5
11/23/2002 22:00 552 1,460 8.50 2,727 204 8.5
11/23/2002 23:00 552 1,276 7.43 2,734 178 7.4
11/24/2002 0:00 552 3,568 20.78 2,755 499 20.8
11/24/2002 1:00 552 1,084 6.31 2,761 152 6.3
11/24/2002 2:00 552 841 4.90 2,766 118 4.9
11/24/2002 3:00 552 769 4.48 2,771 108 4.5
11/24/2002 4:00 552 1,071 6.24 2,777 150 6.2
11/24/2002 5:00 552 1,302 7.58 2,785 182 7.6
11/24/2002 6:00 552 1,730 10.08 2,795 242 10.1
11/24/2002 9:30 488 475 8.56 2,803 59 2.4

11/24/2002 10:40 279 1,580 5.42 2,809 111 4.6
11/24/2002 12:30 505 483 4.72 2,813 62 2.6
11/24/2002 13:25 494 434 2.07 2,815 54 2.3
11/24/2002 17:10 521 490 10.10 2,825 65 2.7
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11/24/2002 21:10 494 780 16.25 2,842 98 4.1
11/24/2002 23:12 516 680 7.52 2,849 89 3.7
11/25/2002 1:45 526 1,334 18.89 2,868 178 7.4
11/25/2002 3:42 510 1,368 14.36 2,883 177 7.4
11/25/2002 5:40 516 570 6.10 2,889 74 3.1
11/25/2002 7:00 510 650 4.67 2,893 84 3.5
11/25/2002 9:40 521 850 12.46 2,906 112 4.7

11/25/2002 11:55 521 870 10.76 2,917 115 4.8
11/25/2002 19:30 510 1,790 73.09 2,990 231 9.6
11/25/2002 21:25 526 884 9.41 2,999 118 4.9
11/25/2002 23:38 516 935 11.28 3,010 122 5.1
11/26/2002 1:27 537 1,085 11.16 3,021 147 6.1
11/26/2002 3:50 516 1,280 16.60 3,038 167 7.0
11/26/2002 6:15 526 967 12.98 3,051 129 5.4
11/26/2002 7:40 537 1,150 9.23 3,060 156 6.5
11/26/2002 9:50 532 910 11.06 3,071 123 5.1

11/26/2002 11:52 547 910 10.68 3,082 126 5.3
11/26/2002 13:30 552 1030.0 9.80 3,092 144 6.0
11/26/2002 15:05 547 1340.0 12.25 3,104 186 7.7
11/26/2002 17:20 552 836.0 10.96 3,115 117 4.9
11/26/2002 18:25 537 831.0 5.10 3,120 113 4.7
11/26/2002 20:10 552 980.0 9.99 3,130 137 5.7
11/26/2002 22:25 552 929.0 12.18 3,142 130 5.4
11/27/2002 0:25 552 1105.0 12.87 3,155 154 6.4
11/27/2002 2:30 552 1020.0 12.38 3,168 143 5.9
11/27/2002 4:40 552 1220.0 15.40 3,183 171 7.1
11/27/2002 6:40 596 1,077 13.53 3,196 162 6.8
11/27/2002 8:00 591 1,690 14.05 3,211 253 10.5
11/27/2002 9:00 293 2,750 8.50 3,219 204 8.5

11/27/2002 11:10 320 3,850 28.18 3,247 312 13.0
11/27/2002 12:40 318 3,450 17.39 3,265 278 11.6
11/27/2002 14:30 316 3,115 19.03 3,284 249 10.4
11/27/2002 16:25 300 4,750 28.78 3,312 360 15.0
11/27/2002 17:45 298 4,235 17.74 3,330 319 13.3
11/27/2002 20:00 298 4,021 28.42 3,359 303 12.6
11/27/2002 21:50 298 3,812 21.96 3,381 287 12.0
11/27/2002 23:59 298 4,080 27.56 3,408 308 12.8
11/28/2002 2:25 298 4,067 31.09 3,439 307 12.8
11/28/2002 4:50 298 4,223 32.06 3,471 318 13.3
11/28/2002 6:20 298 4,906 23.12 3,494 370 15.4
11/28/2002 9:35 327 5,010 56.18 3,551 415 17.3

11/28/2002 11:15 337 4,030 23.89 3,574 344 14.3
11/28/2002 12:25 344 3,450 14.59 3,589 300 12.5
11/28/2002 17:30 372 2,080 41.52 3,631 196 8.2
11/28/2002 20:20 341 3,210 32.74 3,663 277 11.6
11/28/2002 21:50 365 9,999 57.71 3,721 923 38.5
11/29/2002 0:20 365 9,999 96.18 3,817 923 38.5
11/29/2002 1:40 341 4,270 47.99 3,865 864 36.0
11/29/2002 4:00 341 3,286 35.86 3,901 369 15.4
11/29/2002 5:50 365 3,592 23.18 3,924 303 12.6
11/29/2002 8:20 394 5,100 37.32 3,961 358 14.9

11/29/2002 10:40 353 9,610 44.33 4,006 456 19.0
11/29/2002 12:15 353 4,336 25.58 4,031 388 16.2
11/29/2002 14:00 374 3,145 21.70 4,053 298 12.4
11/29/2002 16:40 394 2,301 25.50 4,079 230 9.6
11/29/2002 17:50 397 2,637 12.90 4,092 265 11.1
11/29/2002 20:30 365 2,459 25.23 4,117 227 9.5
11/29/2002 22:00 365 2,244 12.95 4,130 207 8.6
11/30/2002 0:00 365 1,765 13.58 4,143 163 6.8
11/30/2002 2:20 365 1,830 16.43 4,160 169 7.0
11/30/2002 4:00 365 2,496 16.01 4,176 230 9.6
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11/30/2002 6:00 365 1,597 12.29 4,188 147 6.1
11/30/2002 7:40 372 2,450 16.04 4,204 231 9.6
11/30/2002 9:20 365 1,580 10.13 4,214 146 6.1

11/30/2002 11:30 397 1,590 14.44 4,229 160 6.7
11/30/2002 13:10 385 1,640 11.11 4,240 160 6.7
11/30/2002 15:20 394 2,610 23.50 4,263 260 10.8
11/30/2002 17:15 380 2,435 18.69 4,282 234 9.8
11/30/2002 20:05 365 1,871 20.40 4,302 173 7.2
11/30/2002 22:00 365 1,827 13.47 4,316 169 7.0
11/30/2002 23:57 401 1,418 11.70 4,327 144 6.0

12/1/2002 2:20 365 1,081 9.91 4,337 100 4.2
12/1/2002 3:55 365 2,355 14.35 4,352 217 9.1
12/1/2002 6:00 365 1,676 13.44 4,365 155 6.4
12/1/2002 9:00 369 1,850 21.58 4,387 173 7.2

12/1/2002 10:45 387 1,600 11.43 4,398 157 6.5
12/1/2002 13:25 345 1,600 15.54 4,414 140 5.8
12/1/2002 16:25 365 1,600 18.47 4,432 148 6.2
12/1/2002 20:00 341 1,530 19.73 4,452 132 5.5
12/1/2002 21:12 341 1,688 7.29 4,459 146 6.1
12/1/2002 22:58 333 1,831 11.36 4,471 154 6.4
12/2/2002 1:50 333 1,942 19.55 4,490 164 6.8
12/2/2002 3:50 333 2,100 14.75 4,505 177 7.4
12/2/2002 5:52 333 1,414 10.10 4,515 119 5.0
12/2/2002 8:15 298 1,315 9.85 4,525 99 4.1

12/2/2002 10:45 357 1,244 11.71 4,537 112 4.7
12/2/2002 16:00 357 1,040 20.57 4,557 94 3.9
12/2/2002 18:00 349 1,236 9.11 4,566 109 4.6
12/2/2002 20:10 357 500 4.08 4,570 45 1.9
12/2/2002 22:00 341 500 3.30 4,574 43 1.8
12/3/2002 0:00 365 500 3.85 4,577 46 1.9
12/3/2002 2:30 357 500 4.71 4,582 45 1.9
12/3/2002 4:19 357 500 3.42 4,586 45 1.9
12/3/2002 6:00 325 500 2.88 4,588 41 1.7
12/3/2002 7:15 349 500 2.30 4,591 44 1.8
12/3/2002 9:45 349 410 3.78 4,595 36 1.5

12/3/2002 12:20 325 264 2.33 4,597 22 0.9
12/3/2002 14:55 365 368 3.66 4,601 34 1.4
12/3/2002 17:03 369 276 2.29 4,603 26 1.1
12/3/2002 19:00 357 282 2.07 4,605 25 1.1
12/3/2002 21:15 349 292 2.42 4,607 26 1.1
12/3/2002 23:15 349 220 1.62 4,609 19 0.8
12/4/2002 1:13 349 278 2.01 4,611 25 1.0
12/4/2002 3:15 333 250 1.79 4,613 21 0.9
12/4/2002 4:30 349 290 1.34 4,614 26 1.1
12/4/2002 6:30 349 215 1.58 4,616 19 0.8

12/4/2002 12:30 357 202 4.57 4,620 18 0.8
12/4/2002 14:35 365 245 1.96 4,622 23 0.9
12/4/2002 16:45 357 186 1.51 4,624 17 0.7
12/4/2002 20:00 365 235 2.94 4,627 22 0.9
12/4/2002 22:00 387 207 1.69 4,628 20 0.8
12/5/2002 0:00 365 199 1.53 4,630 18 0.8
12/5/2002 2:00 365 253 1.95 4,632 23 1.0
12/5/2002 4:13 365 432 3.68 4,635 40 1.7
12/5/2002 6:00 365 224 1.54 4,637 21 0.9
12/5/2002 8:40 390 315 3.46 4,640 31 1.3

12/5/2002 10:25 390 300 2.16 4,643 30 1.2
12/5/2002 13:10 333 465 4.49 4,647 39 1.6
12/5/2002 14:25 353 422 1.97 4,649 38 1.6
12/5/2002 21:00 365 450 11.40 4,660 42 1.7
12/5/2002 22:00 365 450 1.73 4,662 42 1.7
12/6/2002 0:00 365 450 3.46 4,666 42 1.7
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12/6/2002 2:00 401 480 4.06 4,670 49 2.0

12/6/2002 4:00 505 591 6.30 4,676 76 3.1
12/6/2002 6:00 623 608 7.99 4,684 96 4.0

12/6/2002 10:20 316 516 7.45 4,691 41 1.7
12/6/2002 12:40 325 390 3.12 4,695 32 1.3
12/6/2002 14:05 316 450 2.12 4,697 36 1.5
12/6/2002 16:20 337 379 3.03 4,700 32 1.3
12/6/2002 20:00 623 243 5.86 4,706 38 1.6
12/6/2002 22:00 623 465 6.11 4,712 73 3.1
12/7/2002 0:00 623 467 6.14 4,718 74 3.1
12/7/2002 2:00 658 957 13.28 4,731 159 6.6
12/7/2002 4:00 678 520 7.44 4,739 89 3.7
12/7/2002 6:00 609 506 6.51 4,745 78 3.3
12/7/2002 8:10 428 450 4.40 4,749 49 2.0

12/7/2002 10:05 394 452 3.60 4,753 45 1.9
12/7/2002 12:15 372 372 3.17 4,756 35 1.5
12/7/2002 14:10 380 386 2.96 4,759 37 1.5
12/7/2002 16:10 380 421 3.37 4,763 40 1.7
12/7/2002 18:05 394 386 3.07 4,766 39 1.6
12/7/2002 20:15 394 405 3.65 4,769 40 1.7
12/7/2002 22:20 387 389 3.31 4,773 38 1.6
12/8/2002 0:35 387 392 3.60 4,776 38 1.6
12/8/2002 2:40 394 398 3.45 4,780 40 1.7
12/8/2002 4:30 394 354 2.70 4,782 35 1.5
12/8/2002 6:30 387 392 3.20 4,786 38 1.6
12/8/2002 8:00 365 394 2.27 4,788 36 1.5

12/8/2002 10:05 372 321 2.63 4,790 30 1.3
12/8/2002 12:00 372 316 2.38 4,793 30 1.2
12/8/2002 14:02 387 410 3.40 4,796 40 1.7
12/8/2002 15:57 394 349 2.78 4,799 35 1.5
12/8/2002 18:00 394 326 2.78 4,802 33 1.4
12/8/2002 20:23 401 322 3.25 4,805 33 1.4
12/8/2002 22:15 394 344 2.67 4,808 34 1.4
12/9/2002 0:17 394 323 2.73 4,810 32 1.3
12/9/2002 2:35 394 364 3.48 4,814 36 1.5
12/9/2002 5:00 394 400 4.02 4,818 40 1.7
12/9/2002 7:00 572 427 5.15 4,823 62 2.6
12/9/2002 8:03 365 462 1.87 4,825 43 1.8

12/9/2002 10:00 365 456 3.42 4,828 42 1.8
12/9/2002 12:00 341 702 5.05 4,833 61 2.5
12/9/2002 14:00 365 657 5.06 4,838 61 2.5
12/9/2002 19:00 380 650 13.02 4,852 62 2.6
12/10/2002 3:00 372 650 20.42 4,872 61 2.6
12/10/2002 5:20 325 600 4.79 4,877 49 2.1
12/10/2002 8:30 316 533 5.62 4,882 43 1.8

12/10/2002 10:25 258 424 2.21 4,885 28 1.2
12/10/2002 13:00 349 1,010 9.61 4,894 89 3.7
12/10/2002 15:00 372 356 2.80 4,897 34 1.4
12/10/2002 17:00 372 651 5.11 4,902 61 2.6
12/10/2002 20:00 372 763 8.99 4,911 72 3.0
12/10/2002 22:00 365 742 5.71 4,917 69 2.9
12/11/2002 0:00 365 618 4.76 4,922 57 2.4
12/11/2002 2:00 365 529 4.07 4,926 49 2.0
12/11/2002 4:00 365 496 3.82 4,929 46 1.9
12/11/2002 6:00 365 605 4.66 4,934 56 2.3
12/11/2002 9:20 428 569 8.56 4,943 62 2.6

12/11/2002 10:26 428 509 2.53 4,945 55 2.3
12/11/2002 12:10 428 426 3.33 4,948 46 1.9
12/11/2002 15:50 421 450 7.33 4,956 48 2.0
12/11/2002 20:00 428 505 9.49 4,965 55 2.3
12/11/2002 22:00 447 727 6.85 4,972 82 3.4Page 6 of 20
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12/12/2002 0:00 428 966 8.72 4,981 105 4.4
12/12/2002 2:00 440 724 6.73 4,988 81 3.4
12/12/2002 4:00 453 872 8.33 4,996 100 4.2
12/12/2002 6:00 440 952 8.85 5,005 106 4.4
12/12/2002 7:45 465 712 6.11 5,011 84 3.5

12/12/2002 10:00 440 370 3.87 5,015 41 1.7
12/12/2002 12:08 440 307 3.04 5,018 34 1.4
12/12/2002 14:01 440 250 2.19 5,020 28 1.2
12/12/2002 16:30 394 300 3.10 5,023 30 1.2
12/12/2002 21:00 365 368 6.37 5,029 34 1.4
12/13/2002 3:00 365 321 7.41 5,037 30 1.2
12/13/2002 5:00 401 311 2.63 5,040 32 1.3
12/13/2002 6:00 365 298 1.15 5,041 28 1.1

12/13/2002 16:00 421 164 7.29 5,048 17 0.7
12/13/2002 17:50 434 241 2.02 5,050 26 1.1
12/13/2002 20:15 421 239 2.57 5,053 25 1.1
12/13/2002 22:32 428 257 2.65 5,055 28 1.2
12/14/2002 0:08 421 231 1.64 5,057 25 1.0
12/14/2002 2:10 421 246 2.22 5,059 26 1.1
12/14/2002 4:20 415 237 2.25 5,061 25 1.0
12/14/2002 6:30 434 398 3.95 5,065 44 1.8
12/14/2002 8:45 434 274 2.82 5,068 30 1.3

12/14/2002 12:02 421 254 3.71 5,072 27 1.1
12/14/2002 14:05 440 185 1.76 5,074 21 0.9
12/14/2002 16:00 440 194 1.73 5,075 22 0.9
12/14/2002 18:12 421 244 2.38 5,078 26 1.1
12/14/2002 20:30 440 239 2.55 5,080 27 1.1
12/14/2002 22:30 428 264 2.38 5,083 29 1.2
12/15/2002 0:30 428 250 2.26 5,085 27 1.1
12/15/2002 2:40 415 241 2.28 5,087 25 1.1
12/15/2002 5:20 408 208 2.39 5,090 21 0.9
12/15/2002 9:00 421 249 4.06 5,094 27 1.1

12/15/2002 11:00 415 801 7.01 5,101 84 3.5
12/15/2002 13:00 415 787 6.88 5,107 83 3.4
12/15/2002 15:00 408 692 5.95 5,113 71 3.0
12/15/2002 20:00 440 270 6.27 5,120 30 1.3
12/15/2002 21:53 408 350 2.84 5,123 36 1.5
12/16/2002 0:23 428 387 4.37 5,127 42 1.7
12/16/2002 2:35 440 510 5.21 5,132 57 2.4
12/16/2002 4:20 408 486 3.66 5,136 50 2.1
12/16/2002 9:15 428 336 7.45 5,143 36 1.5

12/16/2002 10:55 421 521 3.86 5,147 56 2.3
12/16/2002 12:15 421 587 3.48 5,151 63 2.6
12/16/2002 14:30 421 298 2.98 5,154 32 1.3
12/16/2002 19:45 421 477 11.13 5,165 51 2.1
12/16/2002 22:30 428 870 10.79 5,175 94 3.9
12/17/2002 0:30 434 808 7.40 5,183 89 3.7
12/17/2002 2:32 434 811 7.55 5,190 89 3.7
12/17/2002 4:32 434 755 6.92 5,197 83 3.5
12/17/2002 6:35 428 724 6.70 5,204 78 3.3
12/17/2002 8:35 440 640 5.95 5,210 71 3.0

12/17/2002 10:35 421 486 4.32 5,214 52 2.2
12/17/2002 13:30 415 435 5.55 5,220 46 1.9
12/17/2002 16:30 428 412 5.58 5,225 45 1.9
12/17/2002 18:32 440 200 1.89 5,227 22 0.9
12/17/2002 20:45 453 155 1.64 5,229 18 0.7
12/17/2002 23:00 453 289 3.11 5,232 33 1.4
12/18/2002 1:30 453 138 1.65 5,234 16 0.7
12/18/2002 5:00 453 120 2.01 5,236 14 0.6
12/18/2002 7:30 453 117 1.40 5,237 13 0.6
12/18/2002 9:30 459 159 1.54 5,239 18 0.8
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

12/18/2002 11:30 440 184 1.71 5,240 21 0.9
12/18/2002 13:30 440 117 1.09 5,241 13 0.5
12/18/2002 15:30 434 154 1.41 5,243 17 0.7
12/18/2002 17:32 421 156 1.41 5,244 17 0.7
12/18/2002 20:00 440 145 1.66 5,246 16 0.7
12/18/2002 22:00 440 221 2.05 5,248 25 1.0
12/19/2002 0:00 440 231 2.15 5,250 26 1.1
12/19/2002 2:00 440 246 2.29 5,252 27 1.1
12/19/2002 4:00 440 184 1.71 5,254 21 0.9
12/19/2002 6:00 440 188 1.75 5,256 21 0.9
12/19/2002 8:00 447 145 1.37 5,257 16 0.7

12/19/2002 10:02 440 221 2.09 5,259 25 1.0
12/19/2002 12:01 447 231 2.16 5,261 26 1.1
12/19/2002 14:05 447 246 2.40 5,264 28 1.2
12/19/2002 16:00 440 184 1.64 5,265 21 0.9
12/19/2002 18:00 447 188 1.77 5,267 21 0.9
12/19/2002 20:00 447 176 1.66 5,269 20 0.8
12/19/2002 22:00 447 198 1.87 5,271 22 0.9
12/20/2002 0:00 440 172 1.60 5,272 19 0.8
12/20/2002 2:00 440 253 2.35 5,275 28 1.2
12/20/2002 4:00 440 249 2.31 5,277 28 1.2
12/20/2002 6:00 440 246 2.29 5,279 27 1.1
12/20/2002 8:00 440 370 3.44 5,283 41 1.7

12/20/2002 10:00 440 672 6.25 5,289 75 3.1
12/20/2002 12:00 443 602 5.63 5,295 68 2.8
12/20/2002 14:00 434 478 4.38 5,299 53 2.2
12/20/2002 16:00 434 482 4.41 5,303 53 2.2
12/20/2002 18:00 434 602 5.51 5,309 66 2.8
12/20/2002 20:00 447 423 3.99 5,313 48 2.0
12/20/2002 22:00 459 456 4.42 5,317 53 2.2
12/21/2002 0:00 459 472 4.57 5,322 55 2.3
12/21/2002 2:00 459 493 4.77 5,327 57 2.4
12/21/2002 4:00 471 530 5.27 5,332 63 2.6
12/21/2002 6:00 471 567 5.63 5,338 68 2.8

12/21/2002 10:00 474 566 11.32 5,349 68 2.8
12/21/2002 11:50 468 551 4.99 5,354 65 2.7
12/21/2002 13:55 471 860 8.90 5,363 103 4.3
12/21/2002 16:40 465 708 9.55 5,372 83 3.5
12/21/2002 18:00 471 659 4.36 5,377 79 3.3
12/21/2002 19:00 471 676 3.36 5,380 81 3.4
12/21/2002 20:00 471 892 4.43 5,385 106 4.4
12/21/2002 22:00 465 577 5.66 5,390 68 2.8
12/22/2002 0:00 471 742 7.37 5,398 88 3.7
12/22/2002 2:00 494 782 8.15 5,406 98 4.1
12/22/2002 4:00 482 568 5.78 5,411 69 2.9
12/22/2002 6:00 482 556 5.66 5,417 68 2.8

12/22/2002 11:30 450 600 15.67 5,433 68 2.8
12/22/2002 13:45 471 600 6.71 5,440 72 3.0
12/22/2002 15:45 471 600 5.96 5,445 72 3.0
12/22/2002 17:45 471 827 8.22 5,454 99 4.1
12/23/2002 7:00 434 600 36.41 5,490 66 2.7
12/23/2002 6:45 465 556 -0.68 5,489 65 2.7

12/23/2002 15:10 434 402 15.50 5,505 44 1.8
12/23/2002 17:10 421 762 6.77 5,512 81 3.4
12/23/2002 18:50 440 867 6.71 5,518 97 4.0
12/23/2002 20:56 477 801 8.46 5,527 97 4.0
12/23/2002 23:20 482 852 10.41 5,537 104 4.3
12/24/2002 2:45 477 676 11.62 5,549 82 3.4
12/24/2002 5:01 459 740 8.12 5,557 86 3.6
12/24/2002 6:45 459 686 5.76 5,563 80 3.3
12/24/2002 9:00 459 919 10.01 5,573 107 4.4
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
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12/24/2002 11:00 453 524 5.01 5,578 60 2.5
12/24/2002 13:15 459 561 6.11 5,584 65 2.7
12/24/2002 15:15 447 892 8.41 5,592 101 4.2
12/24/2002 17:10 447 315 2.85 5,595 36 1.5
12/24/2002 19:25 440 330 3.45 5,599 37 1.5
12/24/2002 22:00 440 330 3.96 5,603 37 1.5
12/25/2002 1:56 440 330 6.03 5,609 37 1.5
12/25/2002 5:15 440 350 5.39 5,614 39 1.6
12/25/2002 8:15 440 406 5.66 5,620 45 1.9

12/25/2002 10:00 440 465 3.78 5,623 52 2.2
12/25/2002 11:50 440 348 2.96 5,626 39 1.6
12/25/2002 13:50 440 363 3.37 5,630 40 1.7
12/25/2002 15:50 440 382 3.55 5,633 43 1.8
12/25/2002 18:00 440 441 4.44 5,638 49 2.0
12/25/2002 21:10 440 363 5.34 5,643 40 1.7
12/25/2002 23:34 440 496 5.53 5,649 55 2.3
12/26/2002 1:10 440 450 3.35 5,652 50 2.1
12/26/2002 5:00 440 376 6.70 5,659 42 1.7
12/26/2002 8:00 440 633 8.82 5,667 71 2.9

12/26/2002 10:00 440 335 3.11 5,671 37 1.6
12/26/2002 12:30 434 204 2.34 5,673 22 0.9
12/26/2002 14:30 372 678 5.33 5,678 64 2.7
12/26/2002 16:35 394 702 6.08 5,684 70 2.9
12/26/2002 20:00 394 414 5.88 5,690 41 1.7
12/26/2002 22:00 349 447 3.29 5,694 40 1.6
12/27/2002 0:00 408 364 3.13 5,697 38 1.6
12/27/2002 2:00 408 365 3.14 5,700 38 1.6
12/27/2002 4:00 408 350 3.01 5,703 36 1.5
12/27/2002 6:00 408 368 3.17 5,706 38 1.6

12/27/2002 11:30 394 296 6.77 5,713 30 1.2
12/27/2002 14:30 394 820 10.22 5,723 82 3.4
12/27/2002 17:30 408 607 7.83 5,731 63 2.6
12/27/2002 20:00 387 302 3.08 5,734 30 1.2
12/27/2002 22:00 415 282 2.47 5,736 30 1.2
12/28/2002 0:00 408 289 2.49 5,739 30 1.2
12/28/2002 2:00 408 264 2.27 5,741 27 1.1
12/28/2002 4:10 408 285 2.66 5,744 29 1.2
12/28/2002 6:00 421 279 2.27 5,746 30 1.2
12/28/2002 8:00 421 294 2.61 5,749 31 1.3

12/28/2002 10:30 394 138 1.43 5,750 14 0.6
12/28/2002 12:30 421 108 0.96 5,751 12 0.5
12/28/2002 14:35 408 98 0.87 5,752 10 0.4
12/28/2002 16:30 394 195 1.55 5,753 19 0.8
12/28/2002 20:00 408 110 1.66 5,755 11 0.5
12/28/2002 22:00 408 160 1.38 5,756 17 0.7
12/29/2002 0:00 408 147 1.26 5,758 15 0.6
12/29/2002 2:00 428 131 1.18 5,759 14 0.6
12/29/2002 4:00 428 128 1.16 5,760 14 0.6
12/29/2002 6:00 394 137 1.14 5,761 14 0.6
12/29/2002 8:10 394 254 2.29 5,764 25 1.1

12/29/2002 10:10 372 123 0.97 5,764 12 0.5
12/29/2002 12:10 394 162 1.35 5,766 16 0.7
12/29/2002 14:05 394 156 1.24 5,767 16 0.6
12/29/2002 16:00 380 470 3.61 5,771 45 1.9
12/29/2002 17:58 365 136 1.03 5,772 13 0.5
12/29/2002 20:00 408 127 1.11 5,773 13 0.5
12/29/2002 22:00 394 108 0.90 5,774 11 0.4
12/30/2002 0:00 401 176 1.49 5,775 18 0.7
12/30/2002 2:00 408 126 1.08 5,776 13 0.5
12/30/2002 4:00 408 113 0.97 5,777 12 0.5
12/30/2002 6:00 401 255 2.16 5,779 26 1.1
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)
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12/30/2002 11:15 365 113 2.28 5,782 10 0.4
12/30/2002 13:20 361 103 0.82 5,783 9 0.4
12/30/2002 16:10 349 114 1.19 5,784 10 0.4
12/30/2002 19:00 380 93 1.06 5,785 9 0.4
12/30/2002 21:00 390 190 1.57 5,786 19 0.8
12/31/2002 0:45 390 143 2.21 5,789 14 0.6
12/31/2002 3:30 394 172 1.97 5,790 17 0.7
12/31/2002 5:00 387 100 0.61 5,791 10 0.4
12/31/2002 6:45 387 232 1.66 5,793 23 0.9
12/31/2002 9:05 394 160 1.55 5,794 16 0.7

12/31/2002 11:15 380 211 1.83 5,796 20 0.8
12/31/2002 13:05 394 171 1.30 5,797 17 0.7
12/31/2002 15:05 394 94 0.78 5,798 9 0.4
12/31/2002 17:07 380 105 0.86 5,799 10 0.4

1/1/2003 8:30 372 118 7.13 5,806 11 0.5
1/1/2003 10:30 380 194 1.55 5,808 19 0.8
1/1/2003 12:30 387 278 2.27 5,810 27 1.1
1/1/2003 15:10 380 172 1.84 5,812 17 0.7
1/1/2003 17:30 394 144 1.40 5,813 14 0.6
1/1/2003 19:00 380 183 1.10 5,814 18 0.7
1/1/2003 22:00 387 195 2.39 5,817 19 0.8
1/2/2003 0:15 380 202 1.82 5,819 19 0.8
1/2/2003 2:15 380 282 2.26 5,821 27 1.1
1/2/2003 4:20 380 275 2.29 5,823 26 1.1
1/2/2003 6:15 387 213 1.67 5,825 21 0.9
1/2/2003 8:45 394 232 2.41 5,827 23 1.0

1/2/2003 11:25 380 245 2.62 5,830 24 1.0
1/2/2003 13:00 380 149 0.94 5,831 14 0.6
1/2/2003 15:00 380 345 2.76 5,834 33 1.4
1/2/2003 17:00 372 135 1.06 5,835 13 0.5
1/2/2003 19:10 387 170 1.50 5,836 17 0.7
1/2/2003 21:20 387 226 2.00 5,838 22 0.9
1/2/2003 23:00 387 393 2.67 5,841 38 1.6
1/3/2003 1:38 401 347 3.86 5,845 35 1.5
1/3/2003 4:35 383 287 3.42 5,848 28 1.2
1/3/2003 6:25 394 280 2.13 5,850 28 1.2
1/3/2003 8:10 387 120 0.86 5,851 12 0.5

1/3/2003 10:25 401 100 0.95 5,852 10 0.4
1/3/2003 12:05 349 115 0.71 5,853 10 0.4
1/3/2003 14:30 415 76 0.80 5,854 8 0.3
1/3/2003 16:30 408 108 0.93 5,854 11 0.5
1/3/2003 20:00 408 83 1.26 5,856 9 0.4
1/3/2003 22:00 428 91 0.82 5,857 10 0.4
1/4/2003 0:00 408 94 0.81 5,857 10 0.4
1/4/2003 2:00 408 124 1.07 5,858 13 0.5
1/4/2003 4:00 421 97 0.87 5,859 10 0.4
1/4/2003 6:00 428 92 0.83 5,860 10 0.4
1/4/2003 8:00 421 105 0.93 5,861 11 0.5

1/4/2003 10:00 421 99 0.88 5,862 11 0.4
1/4/2003 12:00 421 93 0.83 5,863 10 0.4
1/4/2003 14:00 421 94 0.84 5,864 10 0.4
1/4/2003 16:00 408 102 0.88 5,864 11 0.4
1/4/2003 17:50 408 146 1.15 5,866 15 0.6
1/4/2003 20:00 408 92 0.86 5,866 9 0.4
1/4/2003 22:00 408 92 0.79 5,867 9 0.4
1/5/2003 0:00 408 90 0.78 5,868 9 0.4
1/5/2003 2:00 415 78 0.68 5,869 8 0.3
1/5/2003 4:00 408 84 0.73 5,869 9 0.4
1/5/2003 6:00 408 105 0.90 5,870 11 0.5
1/5/2003 8:30 411 99 1.08 5,871 10 0.4

1/5/2003 11:30 415 120 1.57 5,873 13 0.5
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)
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1/5/2003 14:00 401 137 1.45 5,874 14 0.6
1/5/2003 16:00 404 79 0.67 5,875 8 0.3
1/5/2003 20:00 408 103 1.77 5,877 11 0.4
1/5/2003 22:00 408 92 0.79 5,878 9 0.4
1/6/2003 0:00 421 70 0.62 5,878 7 0.3
1/6/2003 2:20 421 63 0.66 5,879 7 0.3
1/6/2003 4:00 408 92 0.66 5,880 9 0.4
1/6/2003 6:00 421 67 0.60 5,880 7 0.3
1/6/2003 8:00 401 230 1.95 5,882 23 1.0

1/6/2003 10:00 421 116 1.03 5,883 12 0.5
1/6/2003 12:20 415 96 0.98 5,884 10 0.4
1/6/2003 14:05 415 147 1.12 5,885 15 0.6
1/6/2003 16:05 415 149 1.30 5,887 16 0.7
1/6/2003 20:00 428 116 2.05 5,889 13 0.5
1/6/2003 22:00 428 119 1.07 5,890 13 0.5
1/7/2003 0:00 428 131 1.18 5,891 14 0.6
1/7/2003 2:00 428 113 1.02 5,892 12 0.5
1/7/2003 4:00 428 106 0.96 5,893 11 0.5
1/7/2003 6:00 428 124 1.12 5,894 13 0.6
1/7/2003 8:00 434 132 1.21 5,895 15 0.6

1/7/2003 10:30 415 149 1.63 5,897 16 0.7
1/7/2003 12:30 421 402 3.57 5,900 43 1.8
1/7/2003 14:30 421 203 1.80 5,902 22 0.9
1/7/2003 16:30 394 219 1.82 5,904 22 0.9
1/7/2003 19:00 408 0 0.00 5,904 0 0.0
1/7/2003 20:35 401 531 3.56 5,908 54 2.2
1/7/2003 22:49 401 404 3.82 5,911 41 1.7
1/8/2003 0:40 401 445 3.48 5,915 45 1.9
1/8/2003 2:40 394 562 4.67 5,920 56 2.3
1/8/2003 4:45 394 517 4.48 5,924 52 2.1
1/8/2003 7:30 421 680 8.31 5,932 73 3.0
1/8/2003 9:30 421 615 5.46 5,938 66 2.7

1/8/2003 11:30 447 554 5.22 5,943 63 2.6
1/8/2003 13:30 421 635 5.64 5,949 68 2.8
1/8/2003 15:30 408 378 3.25 5,952 39 1.6
1/8/2003 17:30 394 274 2.28 5,954 27 1.1
1/8/2003 19:30 408 333 2.87 5,957 34 1.4
1/8/2003 22:00 408 379 4.08 5,961 39 1.6
1/9/2003 0:00 401 5,670 47.96 6,009 576 24.0
1/9/2003 1:57 415 591 5.04 6,014 62 2.6
1/9/2003 4:38 387 394 4.31 6,018 39 1.6
1/9/2003 6:33 394 456 3.63 6,022 45 1.9
1/9/2003 9:30 380 404 4.77 6,027 39 1.6

1/9/2003 11:35 408 482 4.32 6,031 50 2.1
1/9/2003 13:20 421 538 4.18 6,035 57 2.4
1/9/2003 15:31 394 322 2.92 6,038 32 1.3
1/9/2003 17:30 394 339 2.79 6,041 34 1.4
1/9/2003 19:30 408 375 3.23 6,044 39 1.6
1/9/2003 21:50 408 317 3.18 6,047 33 1.4
1/9/2003 23:52 408 2,047 17.91 6,065 211 8.8
1/10/2003 2:15 408 450 4.61 6,070 46 1.9
1/10/2003 4:20 408 420 3.76 6,074 43 1.8
1/10/2003 6:35 408 387 3.75 6,077 40 1.7
1/10/2003 8:30 421 236 2.01 6,080 25 1.0

1/10/2003 10:18 394 226 1.69 6,081 23 0.9
1/10/2003 12:30 434 574 5.78 6,087 63 2.6
1/10/2003 14:30 421 478 4.25 6,091 51 2.1
1/10/2003 16:30 434 640 5.86 6,097 70 2.9
1/10/2003 18:30 421 520 4.62 6,102 55 2.3
1/10/2003 20:30 428 621 5.60 6,107 67 2.8
1/10/2003 22:55 421 601 6.45 6,114 64 2.7
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)
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1/11/2003 0:25 421 670 4.47 6,118 71 3.0
1/11/2003 2:40 447 483 5.12 6,123 55 2.3
1/11/2003 4:45 434 470 4.48 6,128 52 2.2
1/11/2003 6:40 421 680 5.79 6,134 73 3.0
1/11/2003 8:05 415 520 3.22 6,137 55 2.3

1/11/2003 10:05 408 640 5.51 6,142 66 2.8
1/11/2003 12:05 415 462 4.04 6,146 48 2.0
1/11/2003 14:05 415 494 4.32 6,151 52 2.2
1/11/2003 16:05 415 560 4.90 6,156 59 2.4
1/11/2003 20:00 408 9,999 168.47 6,324 1,032 43.0
1/11/2003 22:00 408 534 4.59 6,329 55 2.3
1/12/2003 0:00 394 9,999 83.11 6,412 997 41.6
1/12/2003 2:00 428 521 4.70 6,416 56 2.4
1/12/2003 4:00 440 492 4.57 6,421 55 2.3
1/12/2003 6:00 428 9,999 90.23 6,511 1,083 45.1
1/12/2003 8:03 394 1,652 14.07 6,525 165 6.9

1/12/2003 10:04 408 780 6.77 6,532 81 3.4
1/12/2003 12:10 394 646 5.64 6,538 64 2.7
1/12/2003 14:10 421 1,144 10.17 6,548 122 5.1
1/12/2003 16:00 394 580 4.42 6,552 58 2.4
1/12/2003 17:40 394 412 2.85 6,555 41 1.7
1/12/2003 20:00 415 632 6.45 6,562 66 2.8
1/12/2003 22:00 428 530 4.78 6,566 57 2.4
1/13/2003 0:00 394 9,999 83.11 6,650 997 41.6
1/13/2003 2:00 408 573 4.93 6,654 59 2.5
1/13/2003 4:00 428 488 4.40 6,659 53 2.2
1/13/2003 6:00 408 1,567 13.48 6,672 162 6.7
1/13/2003 8:00 394 587 4.88 6,677 59 2.4

1/13/2003 10:00 408 756 6.50 6,684 78 3.3
1/13/2003 12:01 408 1,031 8.94 6,693 106 4.4
1/13/2003 14:10 394 720 6.43 6,699 72 3.0
1/13/2003 16:00 394 1,430 10.90 6,710 143 5.9
1/13/2003 20:30 428 9,999 203.01 6,913 1,083 45.1
1/13/2003 22:00 428 978 6.62 6,920 106 4.4
1/14/2003 0:00 408 1,249 10.75 6,930 129 5.4
1/14/2003 2:00 408 1,060 9.12 6,940 109 4.6
1/14/2003 4:00 408 1,092 9.40 6,949 113 4.7
1/14/2003 6:00 408 776 6.68 6,956 80 3.3
1/14/2003 8:00 394 1,264 10.51 6,966 126 5.3

1/14/2003 10:10 408 1,059 9.87 6,976 109 4.6
1/14/2003 12:05 394 4,426 35.26 7,011 441 18.4
1/14/2003 14:00 434 926 8.13 7,019 102 4.2
1/14/2003 16:00 421 886 7.87 7,027 94 3.9
1/14/2003 18:00 401 1,901 16.08 7,043 193 8.0
1/14/2003 21:10 408 9,999 136.21 7,180 1,032 43.0
1/14/2003 23:00 401 1,050 8.14 7,188 107 4.4
1/15/2003 1:15 394 1,260 11.78 7,199 126 5.2
1/15/2003 3:45 394 1,381 14.35 7,214 138 5.7
1/15/2003 6:45 401 2,330 29.56 7,243 237 9.9

1/15/2003 18:00 387 8,864 406.97 7,650 868 36.2
1/15/2003 20:00 394 1,026 8.53 7,659 102 4.3
1/15/2003 22:00 387 1,215 9.92 7,669 119 5.0
1/16/2003 0:30 401 1,398 14.78 7,684 142 5.9
1/16/2003 2:45 394 1,310 12.25 7,696 131 5.4
1/16/2003 4:20 401 1,639 10.98 7,707 166 6.9
1/16/2003 6:10 401 2,191 16.99 7,724 222 9.3
1/16/2003 8:02 394 1,948 15.11 7,739 194 8.1

1/16/2003 10:00 421 1,850 16.17 7,755 197 8.2
1/16/2003 12:01 408 1,465 12.71 7,768 151 6.3
1/16/2003 15:00 421 800 10.60 7,778 85 3.6
1/16/2003 17:00 408 775 6.67 7,785 80 3.3
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1/16/2003 19:50 415 1,210 14.99 7,800 127 5.3
1/16/2003 23:58 421 1,458 26.78 7,827 155 6.5
1/17/2003 2:00 421 1,272 11.49 7,838 136 5.7
1/17/2003 4:00 421 990 8.80 7,847 106 4.4
1/17/2003 6:10 440 974 9.81 7,857 109 4.5
1/17/2003 8:05 408 1,048 8.64 7,866 108 4.5

1/17/2003 10:10 434 970 9.25 7,875 107 4.4
1/17/2003 12:00 394 2,700 20.57 7,895 269 11.2
1/17/2003 14:00 408 9,999 86.03 7,981 1,032 43.0
1/17/2003 16:00 434 7,886 72.23 8,054 867 36.1
1/17/2003 20:00 440 6,080 113.01 8,167 678 28.3
1/17/2003 22:00 453 3,947 37.71 8,204 453 18.9
1/18/2003 0:00 459 4,129 39.98 8,244 480 20.0
1/18/2003 2:00 465 3,493 34.27 8,279 411 17.1
1/18/2003 4:00 453 3,848 36.77 8,315 441 18.4
1/18/2003 6:00 471 4,188 41.61 8,357 499 20.8
1/18/2003 8:00 434 1,654 15.15 8,372 182 7.6

1/18/2003 10:02 471 1,168 11.80 8,384 139 5.8
1/18/2003 12:00 440 1,584 14.48 8,398 177 7.4
1/18/2003 14:03 447 900 8.69 8,407 102 4.2
1/18/2003 16:00 434 859 7.67 8,415 94 3.9
1/18/2003 18:00 447 964 9.09 8,424 109 4.5
1/18/2003 20:00 447 1,207 11.38 8,435 137 5.7
1/18/2003 22:00 453 1,113 10.63 8,446 128 5.3
1/19/2003 0:00 459 988 9.57 8,455 115 4.8
1/19/2003 2:00 459 896 8.68 8,464 104 4.3
1/19/2003 4:00 459 888 8.60 8,473 103 4.3
1/19/2003 6:00 447 859 8.10 8,481 97 4.0

1/19/2003 10:00 415 1,000 17.49 8,498 105 4.4
1/19/2003 12:00 459 775 7.50 8,506 90 3.8
1/19/2003 14:00 459 1,227 11.88 8,518 143 5.9
1/19/2003 16:00 459 496 4.80 8,522 58 2.4
1/19/2003 18:00 471 897 8.91 8,531 107 4.5
1/19/2003 20:00 453 892 8.52 8,540 102 4.3
1/19/2003 22:00 465 1,190 11.67 8,552 140 5.8
1/20/2003 0:00 471 1,018 10.11 8,562 121 5.1
1/20/2003 2:00 465 838 8.22 8,570 99 4.1
1/20/2003 4:00 471 1,316 13.07 8,583 157 6.5
1/20/2003 6:00 465 893 8.76 8,592 105 4.4
1/20/2003 8:00 471 2,210 21.96 8,614 263 11.0

1/20/2003 10:00 526 1,248 13.86 8,628 166 6.9
1/20/2003 12:00 526 650 7.22 8,635 87 3.6
1/20/2003 14:00 526 668 7.42 8,642 89 3.7
1/20/2003 18:30 526 840 20.99 8,663 112 4.7
1/20/2003 20:00 526 800 6.66 8,670 107 4.4
1/20/2003 22:00 526 750 8.33 8,678 100 4.2
1/20/2003 23:50 526 740 7.53 8,686 99 4.1
1/21/2003 1:50 526 730 8.11 8,694 97 4.1
1/21/2003 4:40 526 876 13.78 8,708 117 4.9
1/21/2003 8:05 526 294 5.58 8,713 39 1.6

1/21/2003 10:00 526 280 2.98 8,716 37 1.6
1/21/2003 12:00 526 186 2.07 8,718 25 1.0
1/21/2003 14:10 505 152 1.75 8,720 19 0.8
1/21/2003 16:00 516 154 1.54 8,722 20 0.8
1/21/2003 18:00 510 904 9.74 8,731 117 4.9
1/21/2003 20:10 499 190 2.17 8,733 24 1.0
1/21/2003 22:10 505 294 3.13 8,737 38 1.6
1/22/2003 0:10 505 295 3.14 8,740 38 1.6
1/22/2003 2:00 510 296 2.92 8,743 38 1.6
1/22/2003 4:00 505 290 3.09 8,746 37 1.5
1/22/2003 6:30 499 243 3.20 8,749 31 1.3

Page 13 of 20



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

1/22/2003 8:00 505 310 2.48 8,751 40 1.7
1/22/2003 11:00 494 300 4.69 8,756 38 1.6
1/22/2003 13:05 494 200 2.17 8,758 25 1.0
1/22/2003 15:00 494 200 2.00 8,760 25 1.0
1/22/2003 17:00 505 200 2.13 8,762 26 1.1
1/22/2003 19:30 499 250 3.29 8,766 32 1.3
1/22/2003 21:40 499 250 2.85 8,769 32 1.3
1/23/2003 0:00 499 250 3.07 8,772 32 1.3
1/23/2003 2:00 488 200 2.06 8,774 25 1.0
1/23/2003 4:10 477 180 1.96 8,776 22 0.9
1/23/2003 6:10 488 120 1.24 8,777 15 0.6
1/23/2003 8:00 505 120 1.17 8,778 15 0.6

1/23/2003 10:05 494 120 1.30 8,779 15 0.6
1/23/2003 12:00 494 100 1.00 8,780 13 0.5
1/23/2003 14:00 505 98 1.05 8,781 13 0.5
1/23/2003 16:00 494 211 2.20 8,784 26 1.1
1/23/2003 18:00 482 128 1.30 8,785 16 0.7
1/23/2003 20:00 477 125 1.26 8,786 15 0.6
1/23/2003 22:00 477 137 1.38 8,788 17 0.7
1/24/2003 0:00 477 195 1.96 8,790 24 1.0
1/24/2003 2:00 465 204 2.00 8,792 24 1.0
1/24/2003 4:00 471 159 1.58 8,793 19 0.8
1/24/2003 6:00 482 132 1.34 8,794 16 0.7
1/24/2003 8:05 482 113 1.20 8,796 14 0.6

1/24/2003 10:00 477 345 3.33 8,799 42 1.7
1/24/2003 12:01 482 150 1.54 8,800 18 0.8
1/24/2003 14:02 482 140 1.44 8,802 17 0.7
1/24/2003 16:00 471 148 1.45 8,803 18 0.7
1/24/2003 18:15 453 223 2.40 8,806 26 1.1
1/24/2003 20:00 459 183 1.55 8,807 21 0.9
1/24/2003 22:00 440 154 1.43 8,809 17 0.7
1/25/2003 0:00 428 197 1.78 8,811 21 0.9
1/25/2003 2:00 447 181 1.71 8,812 20 0.9
1/25/2003 4:00 453 146 1.40 8,814 17 0.7
1/25/2003 6:00 447 155 1.46 8,815 18 0.7
1/25/2003 7:30 453 214 1.53 8,817 25 1.0
1/25/2003 9:30 453 192 1.83 8,818 22 0.9

1/25/2003 11:30 440 267 2.48 8,821 30 1.2
1/25/2003 13:30 428 143 1.29 8,822 15 0.6
1/25/2003 15:30 459 228 2.21 8,824 26 1.1
1/25/2003 17:30 453 99 0.94 8,825 11 0.5
1/25/2003 20:00 434 139 1.59 8,827 15 0.6
1/25/2003 22:00 440 186 1.73 8,829 21 0.9
1/26/2003 0:00 440 169 1.57 8,830 19 0.8
1/26/2003 2:00 453 204 1.95 8,832 23 1.0
1/26/2003 4:00 440 185 1.72 8,834 21 0.9
1/26/2003 6:00 447 174 1.64 8,836 20 0.8
1/26/2003 8:00 440 190 1.77 8,837 21 0.9

1/26/2003 10:05 447 201 1.97 8,839 23 0.9
1/26/2003 12:00 434 165 1.45 8,841 18 0.8
1/26/2003 14:00 421 168 1.49 8,842 18 0.7
1/26/2003 16:00 447 110 1.04 8,843 12 0.5
1/26/2003 18:12 421 134 1.31 8,845 14 0.6
1/26/2003 20:10 440 148 1.35 8,846 17 0.7
1/26/2003 22:30 440 123 1.33 8,847 14 0.6
1/27/2003 0:30 408 142 1.22 8,849 15 0.6
1/27/2003 2:46 421 151 1.52 8,850 16 0.7
1/27/2003 4:30 428 140 1.09 8,851 15 0.6
1/27/2003 6:40 421 138 1.33 8,852 15 0.6
1/27/2003 8:05 434 175 1.14 8,854 19 0.8

1/27/2003 10:00 482 110 1.07 8,855 13 0.6
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

1/27/2003 13:05 494 130 2.09 8,857 16 0.7
1/27/2003 15:00 447 150 1.35 8,858 17 0.7
1/27/2003 17:00 494 340 3.54 8,862 43 1.8
1/27/2003 19:00 505 183 1.95 8,864 23 1.0
1/27/2003 21:30 499 125 1.65 8,865 16 0.7
1/27/2003 23:30 510 100 1.08 8,866 13 0.5
1/28/2003 1:30 516 97 1.05 8,867 13 0.5
1/28/2003 3:40 526 101 1.22 8,869 13 0.6
1/28/2003 5:30 516 122 1.22 8,870 16 0.7
1/28/2003 8:02 526 140 1.97 8,872 19 0.8

1/28/2003 10:00 526 100 1.09 8,873 13 0.6
1/28/2003 12:00 526 89 0.99 8,874 12 0.5
1/28/2003 14:00 516 94 1.02 8,875 12 0.5
1/28/2003 16:05 516 75 0.85 8,876 10 0.4
1/28/2003 18:00 505 98 1.00 8,877 13 0.5
1/28/2003 20:00 516 100 1.09 8,878 13 0.5
1/28/2003 22:30 526 110 1.53 8,879 15 0.6
1/29/2003 0:30 516 120 1.31 8,881 16 0.7
1/29/2003 2:45 516 124 1.52 8,882 16 0.7
1/29/2003 4:40 499 118 1.19 8,883 15 0.6
1/29/2003 6:30 526 133 1.35 8,885 18 0.7
1/29/2003 8:10 516 140 1.27 8,886 18 0.8

1/29/2003 10:00 516 130 1.30 8,887 17 0.7
1/29/2003 12:00 499 110 1.16 8,888 14 0.6
1/29/2003 14:05 499 120 1.32 8,890 15 0.6
1/29/2003 16:00 516 113 1.18 8,891 15 0.6
1/29/2003 18:00 499 356 3.75 8,895 45 1.9
1/29/2003 20:00 505 115 1.23 8,896 15 0.6
1/29/2003 22:00 505 155 1.65 8,898 20 0.8
1/30/2003 0:30 505 151 2.01 8,900 19 0.8
1/30/2003 1:50 494 184 1.28 8,901 23 1.0
1/30/2003 3:40 505 157 1.53 8,902 20 0.8
1/30/2003 5:40 505 221 2.35 8,905 28 1.2

1/30/2003 10:00 482 189 4.17 8,909 23 1.0
1/30/2003 12:00 477 210 2.11 8,911 25 1.1
1/30/2003 14:30 471 184 2.29 8,913 22 0.9
1/30/2003 17:00 516 223 3.03 8,916 29 1.2
1/30/2003 19:15 526 173 2.16 8,919 23 1.0
1/30/2003 20:00 516 174 0.71 8,919 23 0.9
1/30/2003 22:00 510 188 2.02 8,921 24 1.0
1/31/2003 0:00 516 230 2.50 8,924 30 1.3
1/31/2003 2:00 516 203 2.21 8,926 27 1.1
1/31/2003 4:00 510 340 3.66 8,930 44 1.8
1/31/2003 6:00 526 303 3.37 8,933 40 1.7
1/31/2003 8:00 526 370 4.11 8,937 49 2.1

1/31/2003 10:00 526 285 3.17 8,940 38 1.6
1/31/2003 13:00 516 170 2.78 8,943 22 0.9
1/31/2003 15:00 516 160 1.74 8,945 21 0.9
1/31/2003 17:00 526 120 1.33 8,946 16 0.7
1/31/2003 18:30 526 164 1.37 8,947 22 0.9
1/31/2003 20:00 526 259 2.16 8,950 35 1.4
1/31/2003 22:00 526 208 2.31 8,952 28 1.2

2/1/2003 0:00 526 207 2.30 8,954 28 1.1
2/1/2003 2:00 526 163 1.81 8,956 22 0.9
2/1/2003 4:00 526 155 1.72 8,958 21 0.9
2/1/2003 6:00 526 161 1.79 8,960 21 0.9
2/1/2003 8:00 526 150 1.67 8,961 20 0.8

2/1/2003 10:01 526 110 1.23 8,962 15 0.6
2/1/2003 12:08 526 102 1.20 8,964 14 0.6
2/1/2003 14:00 526 80 0.83 8,964 11 0.4
2/1/2003 16:00 526 78 0.87 8,965 10 0.4
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

2/1/2003 18:00 526 80 0.89 8,966 11 0.4
2/1/2003 20:00 526 72 0.80 8,967 10 0.4
2/1/2003 22:00 526 81 0.90 8,968 11 0.4
2/2/2003 0:00 526 83 0.92 8,969 11 0.5
2/2/2003 2:00 526 76 0.85 8,970 10 0.4
2/2/2003 4:00 526 65 0.72 8,970 9 0.4
2/2/2003 6:00 526 72 0.80 8,971 10 0.4
2/2/2003 8:00 526 55 0.61 8,972 7 0.3

2/2/2003 10:00 526 52 0.58 8,972 7 0.3
2/2/2003 12:00 526 42 0.47 8,973 6 0.2
2/2/2003 15:00 521 36 0.59 8,973 5 0.2
2/2/2003 17:00 521 30 0.32 8,974 4 0.2
2/2/2003 18:00 526 42 0.23 8,974 6 0.2
2/2/2003 20:00 526 61 0.67 8,975 8 0.3
2/2/2003 22:00 526 54 0.60 8,975 7 0.3
2/3/2003 0:00 526 58 0.65 8,976 8 0.3
2/3/2003 2:00 526 57 0.63 8,977 8 0.3
2/3/2003 4:00 526 53 0.59 8,977 7 0.3
2/3/2003 6:00 526 46 0.52 8,978 6 0.3
2/3/2003 8:05 471 56 0.58 8,978 7 0.3

2/3/2003 10:00 471 59 0.56 8,979 7 0.3
2/3/2003 12:02 333 48 0.34 8,979 4 0.2
2/3/2003 16:14 333 25 0.37 8,980 2 0.1
2/3/2003 18:15 408 50 0.43 8,980 5 0.2
2/3/2003 20:40 357 200 1.82 8,982 18 0.8
2/4/2003 1:00 333 300 4.57 8,986 25 1.1
2/4/2003 3:15 349 400 3.32 8,990 35 1.5
2/4/2003 6:20 365 500 5.93 8,996 46 1.9

2/4/2003 10:00 365 854 12.05 9,008 79 3.3
2/4/2003 12:00 365 645 4.96 9,013 60 2.5
2/4/2003 14:00 333 365 2.56 9,015 31 1.3
2/4/2003 16:00 333 23 0.16 9,015 2 0.1
2/4/2003 17:50 333 2,355 15.17 9,031 199 8.3
2/4/2003 20:00 316 40 0.29 9,031 3 0.1
2/4/2003 22:30 365 60 0.58 9,031 6 0.2
2/5/2003 3:15 307 82 1.27 9,033 6 0.3
2/5/2003 5:30 372 60 0.53 9,033 6 0.2
2/5/2003 8:00 387 38 0.39 9,034 4 0.2

2/5/2003 10:05 372 105 0.86 9,034 10 0.4
2/5/2003 12:00 408 81 0.67 9,035 8 0.3
2/5/2003 14:00 333 136 0.96 9,036 11 0.5
2/5/2003 16:00 365 142 1.09 9,037 13 0.5
2/5/2003 21:15 325 138 2.48 9,040 11 0.5
2/5/2003 23:18 325 155 1.09 9,041 13 0.5
2/6/2003 2:10 325 481 4.72 9,045 40 1.6
2/6/2003 3:50 316 180 1.00 9,046 14 0.6
2/6/2003 6:15 325 148 1.22 9,048 12 0.5
2/6/2003 8:00 380 116 0.81 9,048 11 0.5

2/6/2003 10:00 365 453 3.49 9,052 42 1.7
2/6/2003 12:00 365 305 2.35 9,054 28 1.2
2/6/2003 14:10 333 125 0.95 9,055 11 0.4
2/6/2003 16:00 365 61 0.43 9,056 6 0.2
2/6/2003 18:00 333 124 0.87 9,057 10 0.4
2/6/2003 20:00 349 59 0.43 9,057 5 0.2
2/6/2003 22:00 357 62 0.47 9,057 6 0.2
2/7/2003 0:00 341 61 0.44 9,058 5 0.2
2/7/2003 2:00 333 63 0.44 9,058 5 0.2
2/7/2003 4:00 341 51 0.37 9,059 4 0.2
2/7/2003 6:00 333 50 0.35 9,059 4 0.2
2/7/2003 7:55 333 50 0.34 9,059 4 0.2

2/7/2003 10:00 333 55 0.40 9,060 5 0.2
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)
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(ppmv)
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(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
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2/7/2003 12:10 333 52 0.39 9,060 4 0.2
2/7/2003 14:00 333 39 0.25 9,060 3 0.1
2/7/2003 16:00 333 72 0.51 9,061 6 0.3
2/7/2003 18:00 349 37 0.27 9,061 3 0.1
2/7/2003 20:00 365 77 0.59 9,062 7 0.3
2/7/2003 22:00 365 82 0.63 9,062 8 0.3
2/8/2003 0:00 365 79 0.61 9,063 7 0.3
2/8/2003 2:00 365 78 0.60 9,064 7 0.3
2/8/2003 4:00 372 92 0.72 9,064 9 0.4
2/8/2003 6:00 333 95 0.67 9,065 8 0.3
2/8/2003 8:00 357 164 1.24 9,066 15 0.6

2/8/2003 10:30 408 165 1.77 9,068 17 0.7
2/8/2003 12:55 325 250 2.07 9,070 21 0.9
2/8/2003 14:37 341 360 2.20 9,072 31 1.3
2/8/2003 16:13 298 607 3.05 9,075 46 1.9
2/8/2003 18:00 333 273 1.71 9,077 23 1.0
2/8/2003 20:00 333 373 2.62 9,080 31 1.3
2/8/2003 22:00 357 278 2.09 9,082 25 1.0
2/9/2003 0:00 357 659 4.96 9,087 60 2.5
2/9/2003 2:00 357 223 1.68 9,088 20 0.8
2/9/2003 4:00 360 200 1.52 9,090 18 0.8
2/9/2003 6:00 365 198 1.52 9,091 18 0.8
2/9/2003 8:00 408 254 2.19 9,094 26 1.1

2/9/2003 10:00 408 156 1.34 9,095 16 0.7
2/9/2003 12:00 365 410 3.16 9,098 38 1.6
2/9/2003 14:10 316 350 2.53 9,101 28 1.2
2/9/2003 16:00 316 569 3.48 9,104 46 1.9
2/9/2003 18:03 298 480 3.09 9,107 36 1.5
2/9/2003 20:30 333 410 3.53 9,111 35 1.4
2/9/2003 23:15 341 2,393 23.69 9,134 207 8.6
2/10/2003 1:41 316 314 2.55 9,137 25 1.0
2/10/2003 3:42 325 237 1.64 9,139 19 0.8
2/10/2003 6:00 316 167 1.28 9,140 13 0.6
2/10/2003 8:05 316 69 0.48 9,140 5 0.2

2/10/2003 10:05 316 42 0.28 9,141 3 0.1
2/10/2003 12:10 333 100 0.73 9,141 8 0.4
2/10/2003 14:10 288 59 0.36 9,142 4 0.2
2/10/2003 16:10 298 143 0.90 9,143 11 0.4
2/10/2003 18:00 298 110 0.63 9,143 8 0.3
2/10/2003 20:30 288 59 0.45 9,144 4 0.2
2/10/2003 22:18 307 125 0.73 9,144 10 0.4
2/11/2003 0:25 307 130 0.89 9,145 10 0.4
2/11/2003 2:20 307 260 1.61 9,147 20 0.8
2/11/2003 4:37 288 85 0.59 9,148 6 0.3
2/11/2003 6:10 298 60 0.29 9,148 5 0.2
2/11/2003 8:00 316 58 0.36 9,148 5 0.2

2/11/2003 10:00 365 53 0.41 9,149 5 0.2
2/11/2003 12:00 349 60 0.44 9,149 5 0.2
2/11/2003 14:00 349 55 0.41 9,149 5 0.2
2/11/2003 16:05 333 48 0.35 9,150 4 0.2
2/11/2003 18:00 349 42 0.30 9,150 4 0.2
2/11/2003 20:34 333 53 0.48 9,151 4 0.2
2/11/2003 22:30 333 57 0.39 9,151 5 0.2
2/12/2003 0:38 349 54 0.42 9,151 5 0.2
2/12/2003 2:20 333 56 0.34 9,152 5 0.2
2/12/2003 4:40 349 79 0.67 9,152 7 0.3
2/12/2003 8:00 333 46 0.54 9,153 4 0.2

2/12/2003 10:00 316 34 0.23 9,153 3 0.1
2/12/2003 16:00 316 80 1.60 9,155 6 0.3
2/12/2003 20:00 341 69 1.00 9,156 6 0.2
2/12/2003 22:00 333 53 0.37 9,156 4 0.2
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

2/13/2003 0:00 333 42 0.30 9,156 4 0.1
2/13/2003 2:00 333 39 0.27 9,157 3 0.1
2/13/2003 4:00 333 50 0.35 9,157 4 0.2
2/13/2003 6:00 333 60 0.42 9,158 5 0.2
2/13/2003 8:05 333 60 0.44 9,158 5 0.2

2/13/2003 10:00 316 58 0.37 9,158 5 0.2
2/13/2003 12:05 349 57 0.43 9,159 5 0.2
2/13/2003 14:00 316 17 0.11 9,159 1 0.1
2/13/2003 16:00 333 32 0.23 9,159 3 0.1
2/13/2003 18:00 357 71 0.53 9,160 6 0.3
2/13/2003 20:00 357 41 0.31 9,160 4 0.2
2/13/2003 22:00 357 66 0.50 9,160 6 0.2
2/14/2003 0:00 357 79 0.59 9,161 7 0.3
2/14/2003 2:00 341 65 0.47 9,162 6 0.2
2/14/2003 4:00 341 79 0.57 9,162 7 0.3
2/14/2003 6:00 333 117 0.82 9,163 10 0.4
2/14/2003 8:10 316 105 0.76 9,164 8 0.3

2/14/2003 12:00 333 22 0.30 9,164 2 0.1
2/14/2003 14:00 288 60 0.37 9,164 4 0.2
2/14/2003 16:00 288 99 0.60 9,165 7 0.3
2/14/2003 18:10 380 22 0.19 9,165 2 0.1
2/14/2003 20:00 333 41 0.27 9,165 3 0.1
2/14/2003 22:00 298 44 0.28 9,166 3 0.1
2/15/2003 0:00 316 35 0.23 9,166 3 0.1
2/15/2003 2:00 307 45 0.29 9,166 3 0.1
2/15/2003 4:00 307 26 0.17 9,166 2 0.1
2/15/2003 6:00 298 19 0.12 9,166 1 0.1
2/15/2003 9:30 408 62 0.94 9,167 6 0.3

2/15/2003 11:30 471 59 0.59 9,168 7 0.3
2/15/2003 13:30 471 61 0.61 9,169 7 0.3
2/15/2003 15:30 471 58 0.58 9,169 7 0.3
2/15/2003 17:30 408 62 0.54 9,170 6 0.3
2/15/2003 21:20 268 35 0.38 9,170 2 0.1
2/16/2003 0:50 268 66 0.66 9,171 4 0.2
2/16/2003 2:25 279 38 0.18 9,171 3 0.1
2/16/2003 4:40 279 38 0.25 9,171 3 0.1
2/16/2003 6:40 279 40 0.24 9,171 3 0.1
2/16/2003 8:00 316 84 0.37 9,172 7 0.3

2/16/2003 10:00 288 104 0.63 9,172 8 0.3
2/16/2003 12:05 279 68 0.42 9,173 5 0.2
2/16/2003 14:00 258 17 0.09 9,173 1 0.0
2/16/2003 20:00 288 68 1.24 9,174 5 0.2
2/16/2003 22:00 288 32 0.19 9,174 2 0.1
2/17/2003 0:00 307 21 0.13 9,174 2 0.1
2/17/2003 2:00 316 11 0.08 9,175 1 0.0
2/17/2003 4:00 325 8 0.05 9,175 1 0.0
2/17/2003 6:00 307 11 0.07 9,175 1 0.0
2/17/2003 8:10 349 18 0.14 9,175 2 0.1

2/17/2003 10:08 288 16 0.09 9,175 1 0.0
2/17/2003 12:10 298 30 0.19 9,175 2 0.1
2/17/2003 14:05 288 40 0.23 9,175 3 0.1
2/17/2003 16:00 288 84 0.49 9,176 6 0.3
2/17/2003 17:50 298 40 0.23 9,176 3 0.1
2/17/2003 20:00 307 52 0.36 9,176 4 0.2
2/17/2003 22:00 307 66 0.43 9,177 5 0.2
2/18/2003 0:00 307 65 0.42 9,177 5 0.2
2/18/2003 2:00 298 65 0.41 9,178 5 0.2
2/18/2003 4:00 307 64 0.41 9,178 5 0.2
2/18/2003 6:00 325 54 0.37 9,178 4 0.2
2/18/2003 8:15 288 50 0.34 9,179 4 0.2

2/18/2003 12:00 298 58 0.69 9,180 4 0.2
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

2/18/2003 16:00 298 35 0.44 9,180 3 0.1
2/18/2003 20:00 357 51 0.77 9,181 5 0.2
2/18/2003 22:00 357 55 0.42 9,181 5 0.2
2/19/2003 0:00 357 61 0.46 9,182 6 0.2
2/19/2003 2:00 357 67 0.51 9,182 6 0.3
2/19/2003 4:00 357 63 0.48 9,183 6 0.2
2/19/2003 6:00 357 60 0.45 9,183 5 0.2
2/19/2003 8:00 333 71 0.50 9,184 6 0.3

2/19/2003 12:00 333 35 0.50 9,184 3 0.1
2/19/2003 16:00 380 42 0.68 9,185 4 0.2
2/19/2003 20:00 349 47 0.69 9,185 4 0.2
2/19/2003 22:00 341 41 0.29 9,186 4 0.1
2/20/2003 0:00 333 41 0.29 9,186 3 0.1
2/20/2003 2:00 333 40 0.28 9,186 3 0.1
2/20/2003 4:00 325 40 0.28 9,187 3 0.1
2/20/2003 6:00 333 41 0.29 9,187 3 0.1

2/20/2003 20:00 415 39 2.40 9,189 4 0.2
2/20/2003 22:00 447 39 0.37 9,190 4 0.2
2/21/2003 0:00 440 37 0.34 9,190 4 0.2
2/21/2003 2:00 471 33 0.32 9,190 4 0.2
2/21/2003 4:00 471 33 0.33 9,191 4 0.2
2/21/2003 6:00 477 30 0.30 9,191 4 0.1

2/21/2003 20:00 510 30 2.24 9,193 4 0.2
2/21/2003 22:00 526 33 0.36 9,193 4 0.2
2/22/2003 0:00 526 18 0.20 9,194 2 0.1
2/22/2003 2:00 526 24 0.26 9,194 3 0.1
2/22/2003 4:00 333 20 0.14 9,194 2 0.1
2/22/2003 6:00 333 13 0.09 9,194 1 0.0
2/22/2003 8:00 537 35 0.40 9,195 5 0.2

2/22/2003 10:10 440 12 0.12 9,195 1 0.1
2/22/2003 12:00 408 11 0.08 9,195 1 0.0
2/22/2003 14:30 372 22 0.22 9,195 2 0.1
2/22/2003 16:05 372 25 0.16 9,195 2 0.1
2/22/2003 20:00 380 60 0.93 9,196 6 0.2
2/22/2003 22:00 415 43 0.37 9,196 4 0.2
2/23/2003 0:00 415 40 0.35 9,197 4 0.2
2/23/2003 2:00 428 33 0.30 9,197 4 0.1
2/23/2003 4:00 440 35 0.32 9,197 4 0.2
2/23/2003 6:00 440 33 0.30 9,198 4 0.2

2/23/2003 10:05 333 80 1.15 9,199 7 0.3
2/23/2003 20:00 465 51 2.50 9,201 6 0.3
2/23/2003 22:00 447 57 0.54 9,202 6 0.3
2/24/2003 0:00 447 58 0.55 9,202 7 0.3
2/24/2003 2:00 415 47 0.41 9,203 5 0.2
2/24/2003 4:00 408 48 0.41 9,203 5 0.2
2/24/2003 6:00 408 56 0.48 9,204 6 0.2
2/24/2003 8:00 365 60 0.46 9,204 6 0.2

2/24/2003 14:10 298 43 0.84 9,205 3 0.1
2/24/2003 17:00 349 33 0.34 9,205 3 0.1
2/24/2003 20:00 357 55 0.62 9,206 5 0.2
2/24/2003 22:00 341 50 0.36 9,206 4 0.2
2/25/2003 0:00 372 53 0.42 9,207 5 0.2
2/25/2003 2:00 357 44 0.33 9,207 4 0.2
2/25/2003 4:00 372 38 0.30 9,207 4 0.2
2/25/2003 6:00 372 40 0.31 9,208 4 0.2
2/25/2003 8:20 333 32 0.27 9,208 3 0.1

2/25/2003 10:00 316 28 0.16 9,208 2 0.1
2/25/2003 11:55 316 27 0.17 9,208 2 0.1
2/25/2003 20:00 316 54 1.45 9,210 4 0.2
2/25/2003 22:00 333 43 0.30 9,210 4 0.2
2/26/2003 0:00 333 42 0.29 9,210 4 0.1
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixD-Aug22-2003 V-1 PID data
VOC removal based 
on V-1 PID V-1 Flow (scfm)

PID reading 
(ppmv)

VOC increment 
(lbs)

VOC in vapor 
(lbs) Rate (lbs/day)

Mass removal 
rate (lbs/hr)

2/26/2003 2:00 333 46 0.33 9,211 4 0.2
2/26/2003 4:00 333 33 0.23 9,211 3 0.1
2/26/2003 6:00 333 37 0.26 9,211 3 0.1
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

9/27/2002 10:00 0 0 0 0 0 21.0
9/27/2002 22:00 0 0 0 0 0 21.0
9/28/2002 10:00 0 0 0 0 0 21.0
9/28/2002 22:00 0 0 0 0 0 21.0
9/29/2002 10:00 0 0 0 0 0 21.0
9/29/2002 22:00 0 0 0 0 0 21.0
9/30/2002 10:00 0 0 0 0 0 21.0
10/2/2002 19:15 0 0 0 0 0 21.0
10/2/2002 19:15 0 0 0 0 0 21.0
10/2/2002 19:15 0 0 0 0 0 21.0
10/2/2002 19:15 0 0 0 0 0 21.0
10/2/2002 19:15 0 0 0 0 0 21.0

10/3/2002 0:00 0 0 0 0 0 21.0
10/4/2002 0:10 0 0 0 1 0 21.0

10/4/2002 12:10 0 15 15 3 12 21.3
10/5/2002 0:10 0 29 29 4 26 21.6

10/5/2002 12:10 0 44 44 6 39 21.9
10/6/2002 0:10 0 59 59 7 51 22.1

10/6/2002 12:10 0 74 74 8 66 22.5
10/7/2002 0:10 0 88 88 9 80 22.8

10/7/2002 12:10 0 103 103 9 94 23.1
10/8/2002 0:10 0 118 118 10 108 23.4

10/8/2002 12:10 0 133 133 11 122 23.7
10/9/2002 0:10 0 147 147 19 128 23.9

10/9/2002 12:10 0 162 162 26 137 24.0
10/10/2002 0:10 0 177 177 30 147 24.3

10/10/2002 12:10 0 192 192 #N/A #N/A #N/A
10/11/2002 0:10 0 206 206 #N/A #N/A #N/A

10/11/2002 12:10 0 221 221 #N/A #N/A #N/A
10/12/2002 0:10 0 241 241 43 198 25.4

10/12/2002 12:10 0 260 260 #N/A #N/A #N/A
10/13/2002 0:10 0 280 280 46 234 26.2

10/13/2002 12:10 0 300 300 48 252 26.6
10/14/2002 0:10 0 319 319 49 270 27.0

10/14/2002 12:10 0 339 339 #N/A #N/A #N/A
10/15/2002 0:10 0 359 359 52 307 27.8

10/15/2002 12:10 0 378 378 #N/A #N/A #N/A
10/16/2002 0:10 0 398 398 55 343 28.6

10/16/2002 12:10 0 418 418 #N/A #N/A #N/A
10/17/2002 0:10 0 437 437 58 380 29.4

10/17/2002 12:10 0 457 457 #N/A #N/A #N/A
10/18/2002 0:10 0 477 477 59 417 30.3

10/18/2002 12:10 0 477 477 61 416 30.2
10/19/2002 0:10 0 496 496 62 434 30.7

10/19/2002 12:10 0 516 516 #N/A #N/A #N/A
10/20/2002 0:10 0 536 536 #N/A #N/A #N/A

10/20/2002 12:10 0 555 555 65 491 31.9
10/21/2002 0:10 0 575 575 65 510 32.3

10/21/2002 12:10 0 595 595 #N/A #N/A #N/A
10/22/2002 0:10 0 614 614 69 546 33.1

10/22/2002 12:10 0 634 634 #N/A #N/A #N/A
10/23/2002 0:10 0 654 654 75 579 33.9

10/23/2002 12:10 0 673 673 #N/A #N/A #N/A
10/24/2002 0:10 0 693 693 #N/A #N/A #N/A

10/24/2002 12:10 59 713 772 81 691 36.4
10/25/2002 0:10 #N/A 732 #N/A 83 #N/A #N/A

10/25/2002 12:10 127 752 879 #N/A #N/A #N/A
10/25/2002 22:00 227 768 995 86 909 41.2
10/26/2002 10:00 #N/A 788 #N/A #N/A #N/A #N/A
10/26/2002 22:00 #N/A 807 #N/A 93 #N/A #N/A
10/27/2002 10:00 294 827 1121 #N/A #N/A #N/A
10/27/2002 22:00 #N/A 847 #N/A #N/A #N/A #N/A
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

10/28/2002 10:00 #N/A 866 #N/A #N/A #N/A #N/A
10/28/2002 22:00 390 886 1276 106 1170 47.0
10/29/2002 10:00 445 906 1351 #N/A #N/A #N/A
10/29/2002 22:00 472 925 1398 111 1287 49.6
10/30/2002 10:00 #N/A 945 #N/A #N/A #N/A #N/A
10/30/2002 22:00 560 965 1525 122 1403 52.2
10/31/2002 12:10 #N/A 988 #N/A #N/A #N/A #N/A
10/31/2002 22:00 642 1004 1646 #N/A #N/A #N/A

11/1/2002 10:00 #N/A 1024 #N/A #N/A #N/A #N/A
11/1/2002 22:00 #N/A 1043 #N/A 157 #N/A #N/A
11/2/2002 10:00 #N/A 1063 #N/A #N/A #N/A #N/A
11/2/2002 22:00 #N/A 1083 #N/A #N/A #N/A #N/A
11/3/2002 10:00 796 1102 1898 185 1713 59.1
11/3/2002 22:00 #N/A 1122 #N/A #N/A #N/A #N/A
11/4/2002 10:00 #N/A 1142 #N/A #N/A #N/A #N/A
11/4/2002 22:00 #N/A 1161 #N/A #N/A #N/A #N/A
11/5/2002 10:00 970 1181 2151 220 1932 63.9
11/5/2002 22:00 1023 1201 2224 #N/A #N/A #N/A
11/6/2002 12:10 #N/A 1224 #N/A 242 #N/A #N/A

11/7/2002 0:10 #N/A 1243 #N/A #N/A #N/A #N/A
11/7/2002 12:10 #N/A 1263 #N/A #N/A #N/A #N/A

11/8/2002 0:10 1084 1283 2367 #N/A #N/A #N/A
11/8/2002 12:10 #N/A 1302 #N/A 262 #N/A #N/A

11/9/2002 0:10 #N/A 1322 #N/A #N/A #N/A #N/A
11/9/2002 12:10 1168 1342 2510 298 2212 70.2
11/10/2002 0:10 #N/A 1361 #N/A #N/A #N/A #N/A

11/10/2002 12:10 1263 1381 2644 332 2312 72.4
11/11/2002 0:10 #N/A 1404 #N/A #N/A #N/A #N/A

11/11/2002 12:10 #N/A 1428 #N/A #N/A #N/A #N/A
11/12/2002 0:10 1421 1451 2872 #N/A #N/A #N/A

11/12/2002 12:10 1506 1474 2980 419 2561 77.9
11/13/2002 0:10 1576 1498 3074 #N/A #N/A #N/A

11/13/2002 12:10 #N/A 1521 #N/A #N/A #N/A #N/A
11/14/2002 0:10 #N/A 1544 #N/A #N/A #N/A #N/A

11/14/2002 12:10 1708 1544 3253 529 2724 81.5
11/15/2002 0:10 #N/A 1568 #N/A #N/A #N/A #N/A

11/15/2002 12:10 1830 1591 3421 606 2815 83.6
11/16/2002 0:10 1898 1614 3513 653 2860 84.5

11/16/2002 12:10 1959 1638 3596 680 2916 85.8
11/17/2002 0:10 1976 1660 3636 750 2886 85.1
11/17/2002 8:50 2005 1675 3680 814 2866 84.7
11/18/2002 0:00 2018 1701 3719 825 2894 85.3
11/18/2002 6:40 2039 1712 3752 838 2914 85.8
11/19/2002 2:00 2072 1745 3817 859 2959 86.7
11/19/2002 9:20 2081 1758 3839 883 2955 86.7
11/20/2002 5:00 2113 1781 3895 909 2986 87.4

11/20/2002 22:00 2148 1793 3941 976 2965 86.9
11/20/2002 22:30 2153 1793 3947 978 2969 87.0
11/21/2002 22:00 2191 1809 4001 1003 2997 87.6

11/22/2002 2:00 2193 1809 4003 1011 2992 87.5
11/22/2002 14:00 #N/A 1809 #N/A #N/A #N/A #N/A

11/23/2002 1:00 2226 1829 4055 1038 3017 88.0
11/23/2002 18:50 2269 1847 4116 1071 3046 88.7

11/24/2002 0:00 2282 1853 4134 1084 3050 88.8
11/24/2002 6:20 2301 1859 4160 1104 3056 88.9

11/24/2002 13:20 2322 1866 4188 1117 3071 89.2
11/24/2002 17:10 2334 1870 4204 1124 3080 89.5
11/24/2002 21:10 2347 1874 4221 1133 3088 89.6
11/24/2002 23:12 2353 1876 4230 1137 3093 89.7

11/25/2002 1:45 2362 1879 4241 1142 3099 89.9
11/25/2002 3:42 2368 1881 4249 1146 3103 90.0
11/25/2002 5:40 2374 1883 4257 1151 3106 90.0
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

11/25/2002 7:00 2378 1884 4263 1153 3110 90.1
11/25/2002 9:40 2387 1887 4274 1159 3115 90.2

11/25/2002 11:55 2394 1889 4283 1164 3119 90.3
11/25/2002 19:30 2418 1897 4316 1187 3129 90.5
11/25/2002 21:25 2424 1899 4323 1198 3125 90.4
11/25/2002 23:38 2429 1901 4330 1206 3124 90.4

11/26/2002 1:27 2436 1903 4339 1214 3125 90.4
11/26/2002 3:50 2447 1906 4352 1223 3129 90.5
11/26/2002 6:15 2451 1908 4360 1232 3128 90.5
11/26/2002 7:40 2453 1910 4363 1241 3122 90.4
11/26/2002 9:50 2458 1912 4370 1252 3118 90.3

11/26/2002 11:52 2462 1914 4376 1261 3115 90.2
11/26/2002 13:30 2472 1916 4387 1271 3116 90.3
11/26/2002 15:05 2476 1917 4393 1281 3112 90.1
11/26/2002 17:20 2474 1920 4394 1291 3103 89.9
11/26/2002 18:25 2477 1921 4397 1294 3103 90.0
11/26/2002 20:10 2478 1922 4401 1300 3101 89.9
11/26/2002 22:25 2480 1925 4405 1306 3099 89.9

11/27/2002 0:25 2482 1927 4409 1312 3097 89.8
11/27/2002 2:30 2485 1929 4413 1317 3096 89.8
11/27/2002 4:40 2487 1931 4418 1325 3093 89.7
11/27/2002 6:40 2488 1933 4422 1328 3094 89.7
11/27/2002 8:00 2490 1935 4424 1331 3093 89.7
11/27/2002 9:00 2491 1936 4426 1334 3092 89.7

11/27/2002 11:10 2493 1938 4430 1341 3090 89.7
11/27/2002 12:40 2494 1939 4433 1345 3088 89.6
11/27/2002 14:30 2496 1941 4437 1351 3087 89.6
11/27/2002 16:25 2500 1943 4443 1357 3086 89.6
11/27/2002 17:45 2502 1943 4445 1361 3084 89.5
11/27/2002 20:00 2506 1943 4449 1370 3080 89.4
11/27/2002 21:50 2508 1943 4451 1374 3078 89.4
11/27/2002 23:59 2511 1943 4455 1382 3073 89.3

11/28/2002 2:25 2515 1943 4459 1389 3070 89.2
11/28/2002 4:50 2518 1943 4462 1394 3067 89.2
11/28/2002 6:20 2520 1943 4463 1397 3066 89.1
11/28/2002 9:35 2526 1943 4469 1407 3062 89.0

11/28/2002 11:15 2528 1943 4471 1412 3058 89.0
11/28/2002 12:25 2529 1943 4472 1417 3055 88.9
11/28/2002 17:30 2535 1943 4478 1433 3045 88.7
11/28/2002 20:20 2539 1943 4482 1443 3039 88.5
11/28/2002 21:50 2541 1943 4484 1449 3036 88.5

11/29/2002 0:20 2545 1943 4488 1457 3031 88.4
11/29/2002 1:40 2546 1943 4490 1460 3030 88.3
11/29/2002 4:00 2549 1943 4492 1466 3027 88.3
11/29/2002 5:50 2551 1943 4494 1469 3025 88.2
11/29/2002 8:20 2554 1943 4497 1475 3023 88.2

11/29/2002 10:40 2557 1943 4501 1481 3020 88.1
11/29/2002 12:15 2560 1943 4503 1485 3018 88.1
11/29/2002 14:00 2563 1943 4506 1491 3015 88.0
11/29/2002 16:40 2571 1943 4515 1497 3018 88.1
11/29/2002 17:50 2567 1943 4510 1500 3010 87.9
11/29/2002 20:30 2570 1943 4513 1505 3008 87.8
11/29/2002 22:00 2571 1943 4515 1509 3005 87.8

11/30/2002 0:00 2574 1943 4517 1513 3003 87.7
11/30/2002 2:20 2576 1943 4519 1518 3001 87.7
11/30/2002 4:00 2577 1943 4520 1521 3000 87.7
11/30/2002 6:00 2579 1943 4522 1525 2997 87.6
11/30/2002 7:40 2581 1943 4524 1528 2996 87.6
11/30/2002 9:20 2589 1943 4532 1531 3001 87.7

11/30/2002 11:30 2592 1943 4535 1537 2999 87.6
11/30/2002 13:10 2595 1943 4538 1540 2997 87.6
11/30/2002 15:20 2598 1943 4541 1546 2995 87.6
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

11/30/2002 17:15 2595 1943 4538 1550 2988 87.4
11/30/2002 20:05 2598 1943 4541 1556 2986 87.3
11/30/2002 22:00 2600 1943 4543 1560 2984 87.3
11/30/2002 23:57 2603 1943 4546 1564 2982 87.3

12/1/2002 2:20 2606 1943 4549 1569 2980 87.2
12/1/2002 3:55 2607 1943 4551 1572 2978 87.2
12/1/2002 6:00 2610 1943 4553 1577 2976 87.1
12/1/2002 9:00 2614 1943 4557 1586 2971 87.0

12/1/2002 10:45 2618 1943 4561 1590 2972 87.0
12/1/2002 13:25 2626 1943 4569 1595 2974 87.1
12/1/2002 16:25 2637 1946 4584 1606 2977 87.2
12/1/2002 20:00 2647 1950 4597 1615 2982 87.3
12/1/2002 21:12 2651 1951 4602 1619 2982 87.3
12/1/2002 22:58 2657 1953 4610 1626 2984 87.3

12/2/2002 1:50 2665 1956 4621 1636 2985 87.3
12/2/2002 3:50 2672 1958 4630 1644 2987 87.4
12/2/2002 5:52 2678 1960 4638 1650 2987 87.4
12/2/2002 8:15 2684 1962 4647 1659 2988 87.4

12/2/2002 10:45 2693 1965 4658 1668 2990 87.4
12/2/2002 16:00 2707 1970 4678 1687 2991 87.5
12/2/2002 18:00 2712 1972 4685 1695 2989 87.4
12/2/2002 20:10 2715 1975 4690 1704 2986 87.4
12/2/2002 22:00 2718 1977 4695 1711 2984 87.3

12/3/2002 0:00 2724 1979 4702 1720 2982 87.3
12/3/2002 2:30 2731 1981 4712 1729 2982 87.3
12/3/2002 4:19 2737 1983 4720 1737 2984 87.3
12/3/2002 6:00 2740 1985 4725 1743 2982 87.3
12/3/2002 7:15 2744 1986 4730 1749 2981 87.2
12/3/2002 9:45 2751 1989 4740 1761 2979 87.2

12/3/2002 12:20 2758 1991 4749 1770 2979 87.2
12/3/2002 14:55 2764 1994 4758 1780 2978 87.2
12/3/2002 17:03 2770 1996 4766 1789 2977 87.2
12/3/2002 19:00 2776 1998 4774 1798 2976 87.1
12/3/2002 21:15 2782 2000 4782 1807 2976 87.1
12/3/2002 23:15 2786 2002 4789 1815 2974 87.1

12/4/2002 1:13 2794 2004 4798 1824 2973 87.1
12/4/2002 3:15 2798 2006 4805 1832 2973 87.1
12/4/2002 4:30 2801 2008 4809 1838 2971 87.0
12/4/2002 6:30 2807 2010 4817 1846 2971 87.0

12/4/2002 12:30 2824 2016 4840 1870 2970 87.0
12/4/2002 14:35 2830 2018 4848 1877 2970 87.0
12/4/2002 16:45 2836 2022 4858 1886 2972 87.0
12/4/2002 20:00 2845 2027 4873 1896 2976 87.1
12/4/2002 22:00 2849 2031 4880 1904 2976 87.1

12/5/2002 0:00 2855 2034 4890 1911 2978 87.2
12/5/2002 2:00 2861 2038 4898 1919 2979 87.2
12/5/2002 4:13 2866 2041 4908 1926 2982 87.3
12/5/2002 6:00 2871 2044 4915 1932 2983 87.3
12/5/2002 8:40 2878 2049 4927 1942 2985 87.3

12/5/2002 10:25 2883 2052 4935 1949 2986 87.4
12/5/2002 13:10 2890 2057 4947 1958 2988 87.4
12/5/2002 14:25 2893 2059 4952 1963 2989 87.4
12/5/2002 21:00 2911 2070 4981 1989 2992 87.5
12/5/2002 22:00 2914 2072 4986 1993 2992 87.5

12/6/2002 0:00 2919 2075 4994 2002 2992 87.5
12/6/2002 2:00 2925 2078 5003 2010 2994 87.5
12/6/2002 4:00 2932 2082 5014 2019 2995 87.5
12/6/2002 6:00 2936 2085 5021 2026 2995 87.6

12/6/2002 10:20 2949 2093 5041 2044 2997 87.6
12/6/2002 12:40 2954 2097 5051 2054 2997 87.6
12/6/2002 14:05 2957 2099 5056 2060 2996 87.6
12/6/2002 16:20 2963 2103 5065 2069 2996 87.6
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

12/6/2002 20:00 2968 2109 5077 2084 2993 87.5
12/6/2002 22:00 2971 2113 5083 2091 2992 87.5

12/7/2002 0:00 2974 2116 5090 2099 2991 87.5
12/7/2002 2:00 2977 2119 5096 2109 2988 87.4
12/7/2002 4:00 2980 2123 5103 2115 2988 87.4
12/7/2002 6:00 2982 2126 5108 2122 2986 87.4
12/7/2002 8:10 2985 2130 5115 2128 2988 87.4

12/7/2002 10:05 2988 2133 5122 2133 2988 87.4
12/7/2002 12:15 2992 2137 5129 2142 2986 87.4
12/7/2002 14:10 2994 2140 5134 2149 2985 87.3
12/7/2002 16:10 2997 2144 5140 2156 2984 87.3
12/7/2002 18:05 2999 2147 5146 2164 2982 87.3
12/7/2002 20:15 3003 2151 5154 2173 2981 87.2
12/7/2002 22:20 3007 2154 5161 2180 2981 87.2

12/8/2002 0:35 3009 2158 5167 2187 2980 87.2
12/8/2002 2:40 3013 2162 5174 2194 2980 87.2
12/8/2002 4:30 3015 2165 5179 2198 2981 87.2
12/8/2002 6:30 3017 2168 5185 2206 2979 87.2
12/8/2002 8:00 3020 2171 5191 2210 2981 87.2

12/8/2002 10:05 3023 2174 5197 2218 2979 87.2
12/8/2002 12:00 3026 2177 5203 2224 2979 87.2
12/8/2002 14:02 3028 2181 5209 2229 2980 87.2
12/8/2002 15:57 3031 2184 5215 2234 2981 87.2
12/8/2002 18:00 3033 2188 5221 2240 2981 87.2
12/8/2002 20:23 3037 2192 5228 2248 2981 87.2
12/8/2002 22:15 3040 2195 5235 2252 2982 87.3

12/9/2002 0:17 3043 2198 5241 2257 2984 87.3
12/9/2002 2:35 3046 2202 5249 2264 2985 87.3
12/9/2002 5:00 3051 2206 5257 2271 2986 87.4
12/9/2002 7:00 3053 2210 5263 2275 2988 87.4
12/9/2002 8:03 3055 2212 5266 2279 2988 87.4

12/9/2002 10:00 3057 2215 5272 2284 2989 87.4
12/9/2002 12:00 3061 2218 5279 2290 2988 87.4
12/9/2002 14:00 3064 2222 5286 2296 2990 87.4
12/9/2002 19:00 3072 2230 5302 2315 2987 87.4
12/10/2002 3:00 3085 2244 5329 2337 2992 87.5
12/10/2002 5:20 3089 2248 5337 2345 2991 87.5
12/10/2002 8:30 3093 2253 5346 2354 2993 87.5

12/10/2002 10:25 3095 2257 5352 2359 2993 87.5
12/10/2002 13:00 3096 2261 5357 2366 2991 87.5
12/10/2002 15:00 3097 2264 5362 2371 2991 87.5
12/10/2002 17:00 3098 2268 5366 2373 2992 87.5
12/10/2002 20:00 3099 2273 5372 2381 2991 87.5
12/10/2002 22:00 3100 2276 5376 2385 2991 87.5

12/11/2002 0:00 3101 2280 5381 2388 2993 87.5
12/11/2002 2:00 3102 2283 5385 2391 2994 87.5
12/11/2002 4:00 3103 2287 5390 2393 2997 87.6
12/11/2002 6:00 3104 2290 5394 2395 2999 87.6
12/11/2002 9:20 3105 2296 5401 2401 3000 87.7

12/11/2002 10:26 3105 2298 5403 2402 3001 87.7
12/11/2002 12:10 3106 2301 5407 2405 3002 87.7
12/11/2002 15:50 3108 2307 5415 2415 2999 87.7
12/11/2002 20:00 3110 2314 5424 2442 2982 87.3
12/11/2002 22:00 3112 2317 5429 2446 2983 87.3

12/12/2002 0:00 3112 2321 5433 2451 2982 87.3
12/12/2002 2:00 3113 2324 5437 2455 2982 87.3
12/12/2002 4:00 3114 2328 5442 2460 2982 87.3
12/12/2002 6:00 3115 2331 5446 2465 2981 87.2
12/12/2002 7:45 3116 2334 5450 2470 2979 87.2

12/12/2002 10:00 3118 2338 5456 2475 2981 87.2
12/12/2002 12:08 3120 2342 5461 2480 2982 87.3
12/12/2002 14:01 3121 2345 5466 2484 2982 87.3

Page 5 of 18



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU
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12/12/2002 16:30 3124 2349 5473 2492 2981 87.2
12/12/2002 21:00 3128 2357 5485 2515 2970 87.0

12/13/2002 3:00 3133 2367 5500 2535 2965 86.9
12/13/2002 5:00 3135 2370 5505 2543 2962 86.8
12/13/2002 6:00 3136 2372 5508 2548 2960 86.8

12/13/2002 16:00 3145 2389 5534 2575 2959 86.8
12/13/2002 17:50 3146 2392 5538 2581 2957 86.7
12/13/2002 20:15 3148 2396 5545 2587 2958 86.7
12/13/2002 22:32 3150 2400 5551 2593 2957 86.7

12/14/2002 0:08 3151 2403 5554 2597 2957 86.7
12/14/2002 2:10 3154 2406 5560 2605 2955 86.7
12/14/2002 4:20 3155 2410 5565 2610 2955 86.7
12/14/2002 6:30 3158 2414 5571 2618 2954 86.6
12/14/2002 8:45 3160 2418 5577 2621 2956 86.7

12/14/2002 12:02 3162 2423 5585 2627 2958 86.7
12/14/2002 14:05 3164 2427 5591 2631 2960 86.8
12/14/2002 16:00 3166 2430 5596 2635 2961 86.8
12/14/2002 18:12 3168 2434 5602 2638 2964 86.9
12/14/2002 20:30 3169 2438 5607 2643 2965 86.9
12/14/2002 22:30 3171 2441 5612 2646 2966 86.9

12/15/2002 0:30 3173 2445 5618 2650 2967 86.9
12/15/2002 2:40 3175 2448 5623 2655 2968 87.0
12/15/2002 5:20 3177 2453 5630 2663 2967 86.9
12/15/2002 9:00 3180 2459 5639 2672 2967 86.9

12/15/2002 11:00 3182 2462 5644 2676 2969 87.0
12/15/2002 13:00 3184 2466 5650 2678 2971 87.0
12/15/2002 15:00 3185 2469 5654 2682 2972 87.0
12/15/2002 20:00 3188 2478 5666 2697 2969 87.0
12/15/2002 21:53 3190 2481 5671 2707 2964 86.9

12/16/2002 0:23 3192 2486 5678 2716 2962 86.8
12/16/2002 2:35 3193 2490 5683 2724 2959 86.8
12/16/2002 4:20 3195 2493 5688 2729 2959 86.8
12/16/2002 9:15 3199 2502 5701 2751 2950 86.6

12/16/2002 10:55 3200 2506 5706 2759 2947 86.5
12/16/2002 12:15 3201 2508 5709 2769 2940 86.3
12/16/2002 14:30 3203 2512 5715 2780 2935 86.2
12/16/2002 19:45 3208 2522 5730 2804 2926 86.0
12/16/2002 22:30 3210 2527 5738 2811 2926 86.0

12/17/2002 0:30 3212 2530 5741 2820 2921 85.9
12/17/2002 2:32 3213 2532 5745 2827 2918 85.9
12/17/2002 4:32 3215 2534 5749 2833 2916 85.8
12/17/2002 6:35 3216 2537 5753 2839 2914 85.8
12/17/2002 8:35 3218 2539 5757 2846 2911 85.7

12/17/2002 10:35 3220 2541 5761 2851 2910 85.7
12/17/2002 13:30 3222 2545 5767 2858 2908 85.6
12/17/2002 16:30 3225 2548 5773 2869 2904 85.5
12/17/2002 18:32 3226 2551 5777 2872 2905 85.6
12/17/2002 20:45 3228 2553 5781 2876 2905 85.6
12/17/2002 23:00 3230 2556 5786 2882 2904 85.5

12/18/2002 1:30 3231 2558 5789 2891 2898 85.4
12/18/2002 5:00 3237 2562 5799 2900 2899 85.4
12/18/2002 7:30 3239 2564 5803 2904 2899 85.4
12/18/2002 9:30 3240 2566 5806 2908 2898 85.4

12/18/2002 11:30 3242 2568 5809 2911 2898 85.4
12/18/2002 13:30 3243 2569 5813 2916 2897 85.4
12/18/2002 15:30 3246 2571 5817 2920 2897 85.4
12/18/2002 17:32 3247 2573 5820 2923 2897 85.4
12/18/2002 20:00 3248 2575 5824 2926 2898 85.4
12/18/2002 22:00 3250 2577 5827 2929 2898 85.4

12/19/2002 0:00 3251 2579 5830 2932 2898 85.4
12/19/2002 2:00 3253 2581 5834 2935 2899 85.4
12/19/2002 4:00 3255 2582 5838 2938 2900 85.4
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12/19/2002 6:00 3257 2584 5841 2935 2906 85.6
12/19/2002 8:00 3258 2586 5844 2942 2902 85.5

12/19/2002 10:02 3260 2588 5847 2947 2900 85.5
12/19/2002 12:01 3261 2589 5851 2951 2900 85.4
12/19/2002 14:05 3263 2591 5854 2956 2898 85.4
12/19/2002 16:00 3265 2593 5858 2957 2901 85.5
12/19/2002 18:00 3267 2594 5862 2961 2901 85.5
12/19/2002 20:00 3270 2596 5867 2965 2902 85.5
12/19/2002 22:00 3272 2598 5870 2966 2904 85.5

12/20/2002 0:00 3273 2598 5872 2968 2904 85.5
12/20/2002 2:00 3275 2599 5874 2969 2905 85.6
12/20/2002 4:00 3277 2600 5876 2972 2904 85.5
12/20/2002 6:00 3278 2600 5878 2974 2904 85.5
12/20/2002 8:00 3280 2601 5881 2976 2904 85.5

12/20/2002 10:00 3280 2601 5882 2979 2902 85.5
12/20/2002 12:00 3281 2602 5883 2984 2899 85.4
12/20/2002 14:00 3283 2603 5885 2990 2895 85.3
12/20/2002 16:00 3284 2603 5887 2995 2892 85.3
12/20/2002 18:00 3286 2604 5890 2998 2891 85.2
12/20/2002 20:00 3286 2604 5891 3005 2885 85.1
12/20/2002 22:00 3287 2605 5892 3007 2885 85.1

12/21/2002 0:00 3289 2605 5894 3010 2884 85.1
12/21/2002 2:00 3290 2605 5895 3013 2881 85.0
12/21/2002 4:00 3291 2605 5896 3016 2880 85.0
12/21/2002 6:00 3292 2605 5897 3019 2878 85.0

12/21/2002 10:00 3294 2605 5899 3027 2872 84.8
12/21/2002 11:50 3295 2605 5900 3030 2870 84.8
12/21/2002 13:55 3297 2605 5902 3036 2865 84.7
12/21/2002 16:40 3298 2605 5903 3041 2862 84.6
12/21/2002 18:00 3299 2605 5904 3046 2858 84.5
12/21/2002 19:00 3300 2605 5904 3049 2856 84.5
12/21/2002 20:00 3300 2605 5905 3050 2855 84.4
12/21/2002 22:00 3301 2605 5906 3056 2850 84.3

12/22/2002 0:00 3303 2607 5910 3058 2852 84.4
12/22/2002 2:00 3304 2610 5913 3065 2849 84.3
12/22/2002 4:00 3305 2612 5917 3068 2849 84.3
12/22/2002 6:00 3306 2614 5921 3071 2850 84.3

12/22/2002 11:30 3314 2621 5935 3079 2856 84.5
12/22/2002 13:45 3318 2623 5941 3084 2857 84.5
12/22/2002 15:45 3319 2625 5945 3086 2859 84.5
12/22/2002 17:45 3322 2628 5950 3091 2859 84.5

12/23/2002 7:00 3338 2656 5994 3109 2885 85.1
12/23/2002 6:45 3338 2656 5994 3109 2885 85.1

12/23/2002 15:10 3347 2674 6021 3125 2896 85.3
12/23/2002 17:10 3350 2678 6028 3130 2898 85.4
12/23/2002 18:50 3351 2682 6033 3133 2900 85.5
12/23/2002 20:56 3354 2686 6041 3139 2902 85.5
12/23/2002 23:20 3356 2692 6048 3143 2905 85.6

12/24/2002 2:45 3360 2698 6058 3152 2906 85.6
12/24/2002 5:01 3363 2702 6064 3155 2909 85.7
12/24/2002 6:45 3364 2705 6069 3158 2911 85.7
12/24/2002 9:00 3367 2709 6075 3166 2910 85.7

12/24/2002 11:00 3369 2712 6082 3174 2907 85.6
12/24/2002 13:15 3372 2716 6088 3182 2906 85.6
12/24/2002 15:15 3374 2720 6093 3189 2904 85.5
12/24/2002 17:10 3375 2723 6098 3192 2906 85.6
12/24/2002 19:25 3378 2727 6105 3197 2908 85.6
12/24/2002 22:00 3381 2732 6112 3205 2907 85.6

12/25/2002 1:56 3385 2738 6123 3213 2910 85.7
12/25/2002 5:15 3389 2744 6133 3227 2906 85.6
12/25/2002 8:15 3392 2749 6142 3242 2899 85.4

12/25/2002 10:00 3394 2753 6146 3238 2909 85.6
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12/25/2002 11:50 3397 2756 6152 3243 2909 85.6
12/25/2002 13:50 3398 2759 6157 3249 2908 85.6
12/25/2002 15:50 3400 2763 6163 3255 2908 85.6
12/25/2002 18:00 3402 2767 6169 3264 2905 85.6
12/25/2002 21:10 3409 2772 6181 3276 2905 85.6
12/25/2002 23:34 3413 2776 6189 3282 2907 85.6

12/26/2002 1:10 3416 2779 6195 3285 2910 85.7
12/26/2002 5:00 3424 2786 6210 3294 2916 85.8
12/26/2002 8:00 3430 2791 6221 3304 2917 85.8

12/26/2002 10:00 3435 2795 6230 3312 2917 85.8
12/26/2002 12:30 3439 2799 6238 3317 2922 85.9
12/26/2002 14:30 3443 2803 6246 3321 2924 86.0
12/26/2002 16:35 3448 2806 6255 3333 2922 85.9
12/26/2002 20:00 3455 2812 6268 3341 2927 86.0
12/26/2002 22:00 3459 2816 6275 3347 2928 86.1

12/27/2002 0:00 3463 2819 6283 3354 2929 86.1
12/27/2002 2:00 3468 2823 6291 3358 2933 86.2
12/27/2002 4:00 3472 2826 6299 3362 2937 86.3
12/27/2002 6:00 3476 2830 6306 3365 2940 86.3

12/27/2002 11:30 3485 2840 6325 3378 2948 86.5
12/27/2002 14:30 3490 2845 6335 3382 2953 86.6
12/27/2002 17:30 3498 2850 6349 3394 2955 86.7
12/27/2002 20:00 3506 2855 6360 3402 2959 86.7
12/27/2002 22:00 3510 2858 6368 3406 2963 86.8

12/28/2002 0:00 3514 2862 6376 3411 2965 86.9
12/28/2002 2:00 3519 2865 6384 3416 2968 87.0
12/28/2002 4:10 3523 2869 6392 3420 2972 87.0
12/28/2002 6:00 3527 2872 6399 3424 2975 87.1
12/28/2002 8:00 3531 2876 6407 3430 2977 87.2

12/28/2002 10:30 3537 2880 6417 3436 2982 87.3
12/28/2002 12:30 3541 2884 6425 3443 2982 87.3
12/28/2002 14:35 3546 2887 6433 3448 2985 87.3
12/28/2002 16:30 3551 2891 6441 3453 2988 87.4
12/28/2002 20:00 3561 2897 6457 3463 2994 87.5
12/28/2002 22:00 3566 2900 6466 3471 2995 87.5

12/29/2002 0:00 3570 2904 6473 3474 2999 87.7
12/29/2002 2:00 3573 2907 6480 3479 3000 87.7
12/29/2002 4:00 3579 2910 6489 3484 3005 87.8
12/29/2002 6:00 3583 2914 6496 3489 3008 87.8
12/29/2002 8:10 3588 2917 6505 3499 3007 87.8

12/29/2002 10:10 3594 2921 6515 3507 3008 87.8
12/29/2002 12:10 3597 2924 6522 3512 3010 87.9
12/29/2002 14:05 3603 2927 6530 3517 3013 87.9
12/29/2002 16:00 3608 2931 6538 3525 3014 88.0
12/29/2002 17:58 #N/A 2934 #N/A 3529 #N/A #N/A
12/29/2002 20:00 3618 2937 6555 3535 3020 88.1
12/29/2002 22:00 3622 2941 6563 3539 3024 88.2

12/30/2002 0:00 3628 2944 6572 3547 3024 88.2
12/30/2002 2:00 3633 2947 6581 3554 3027 88.3
12/30/2002 4:00 3637 2951 6588 3557 3031 88.4
12/30/2002 6:00 3643 2954 6597 3561 3035 88.5

12/30/2002 11:15 3656 2963 6619 3576 3043 88.6
12/30/2002 13:20 3660 2966 6626 3584 3042 88.6
12/30/2002 16:10 3662 2971 6633 3592 3040 88.6
12/30/2002 19:00 3663 2975 6638 3601 3037 88.5
12/30/2002 21:00 3664 2979 6643 3609 3034 88.4

12/31/2002 0:45 3666 2985 6650 3617 3033 88.4
12/31/2002 3:30 3667 2989 6656 3626 3030 88.3
12/31/2002 5:00 3668 2992 6660 3629 3031 88.4
12/31/2002 6:45 3668 2995 6663 3634 3029 88.3
12/31/2002 9:05 3669 2999 6668 3639 3028 88.3

12/31/2002 11:15 3670 3003 6672 3644 3028 88.3
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12/31/2002 13:05 3671 3006 6676 3649 3027 88.3
12/31/2002 15:05 3671 3009 6680 3653 3028 88.3
12/31/2002 17:07 3672 3012 6685 3658 3027 88.3

1/1/2003 8:30 3679 3038 6718 3689 3028 88.3
1/1/2003 10:30 3680 3042 6722 3694 3028 88.3
1/1/2003 12:30 3681 3045 6726 3701 3025 88.2
1/1/2003 15:10 3682 3050 6732 3707 3025 88.2
1/1/2003 17:30 3684 3054 6738 3712 3025 88.2
1/1/2003 19:00 3684 3056 6740 3717 3023 88.2
1/1/2003 22:00 3685 3061 6746 3723 3023 88.2

1/2/2003 0:15 3686 3066 6752 3728 3024 88.2
1/2/2003 2:15 3687 3070 6757 3733 3023 88.2
1/2/2003 4:20 3688 3074 6762 3737 3025 88.2
1/2/2003 6:15 3688 3078 6766 3741 3026 88.2
1/2/2003 8:45 3689 3083 6773 3746 3027 88.3

1/2/2003 11:25 3690 3089 6779 3753 3026 88.3
1/2/2003 13:00 3691 3092 6783 3758 3025 88.2
1/2/2003 15:00 3692 3096 6788 3763 3025 88.2
1/2/2003 17:00 3693 3100 6793 3767 3026 88.2
1/2/2003 19:10 3694 3105 6798 3772 3026 88.2
1/2/2003 21:20 3695 3109 6804 3778 3026 88.2
1/2/2003 23:00 3695 3113 6808 3782 3026 88.2

1/3/2003 1:38 3696 3119 6815 3789 3026 88.2
1/3/2003 4:35 3698 3125 6823 3796 3027 88.3
1/3/2003 6:25 3698 3130 6828 3800 3028 88.3
1/3/2003 8:10 3699 3134 6833 3804 3029 88.3

1/3/2003 10:25 3701 3139 6839 3809 3031 88.4
1/3/2003 12:05 3701 3143 6844 3811 3033 88.4
1/3/2003 14:30 3705 3148 6853 3817 3036 88.5
1/3/2003 16:30 3707 3153 6859 3821 3039 88.5
1/3/2003 20:00 3709 3161 6870 3827 3042 88.6
1/3/2003 22:00 3711 3165 6876 3832 3044 88.7

1/4/2003 0:00 3712 3170 6882 3835 3047 88.7
1/4/2003 2:00 3713 3175 6888 3842 3046 88.7
1/4/2003 4:00 3715 3179 6894 3846 3048 88.7
1/4/2003 6:00 3716 3184 6900 3849 3051 88.8
1/4/2003 8:00 3717 3189 6906 3855 3051 88.8

1/4/2003 10:00 3719 3193 6912 3860 3053 88.8
1/4/2003 12:00 3720 3198 6918 3864 3054 88.9
1/4/2003 14:00 3722 3203 6924 3869 3055 88.9
1/4/2003 16:00 3724 3207 6931 3876 3055 88.9
1/4/2003 17:50 3724 3212 6936 3881 3055 88.9
1/4/2003 20:00 3726 3217 6942 3887 3056 88.9
1/4/2003 22:00 3727 3221 6949 3890 3058 89.0

1/5/2003 0:00 3729 3226 6955 3895 3060 89.0
1/5/2003 2:00 3730 3230 6960 3899 3061 89.0
1/5/2003 4:00 3732 3235 6967 3904 3062 89.1
1/5/2003 6:00 3739 3240 6978 3909 3069 89.2
1/5/2003 8:30 3735 3245 6980 3917 3063 89.1

1/5/2003 11:30 3738 3252 6990 3926 3064 89.1
1/5/2003 14:00 3741 3258 6999 3933 3067 89.1
1/5/2003 16:00 3745 3262 7007 3938 3069 89.2
1/5/2003 20:00 3752 3271 7023 3950 3073 89.3
1/5/2003 22:00 3755 3276 7031 3955 3076 89.4

1/6/2003 0:00 3759 3281 7039 3960 3079 89.4
1/6/2003 2:20 3761 3286 7047 3965 3081 89.5
1/6/2003 4:00 3767 3290 7056 3968 3088 89.6
1/6/2003 6:00 3770 3294 7064 3972 3092 89.7
1/6/2003 8:00 3773 3299 7072 3974 3097 89.8

1/6/2003 10:00 3776 3304 7080 3981 3100 89.9
1/6/2003 12:20 3781 3309 7090 3990 3099 89.9
1/6/2003 14:05 3784 3313 7097 3994 3103 90.0
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1/6/2003 16:05 3788 3318 7105 3998 3107 90.1
1/6/2003 20:00 3795 3327 7122 4006 3116 90.3
1/6/2003 22:00 3799 3331 7130 4008 3122 90.4

1/7/2003 0:00 3803 3336 7139 4013 3126 90.5
1/7/2003 2:00 3807 3341 7148 4016 3132 90.6
1/7/2003 4:00 3812 3345 7157 4020 3137 90.7
1/7/2003 6:00 3815 3350 7166 4024 3141 90.8
1/7/2003 8:00 3819 3355 7174 4027 3147 90.9

1/7/2003 10:30 3825 3361 7186 4033 3152 91.1
1/7/2003 12:30 3828 3366 7194 4037 3157 91.2
1/7/2003 14:30 3835 3370 7205 4044 3162 91.3
1/7/2003 16:30 3842 3375 7217 4049 3168 91.4
1/7/2003 19:00 3850 3381 7231 4054 3177 91.6
1/7/2003 20:35 3856 3385 7241 4059 3181 91.7
1/7/2003 22:49 3864 3390 7254 4067 3187 91.8

1/8/2003 0:40 3871 3394 7265 4070 3195 92.0
1/8/2003 2:40 3877 3399 7276 4074 3202 92.2
1/8/2003 4:45 3885 3404 7288 4080 3208 92.3
1/8/2003 7:30 3894 3410 7304 4087 3217 92.5
1/8/2003 9:30 3900 3415 7315 4091 3224 92.6

1/8/2003 11:30 3908 3419 7327 4096 3231 92.8
1/8/2003 13:30 3913 3424 7337 4101 3236 92.9
1/8/2003 15:30 3920 3428 7348 4109 3239 93.0
1/8/2003 17:30 3927 3433 7360 4115 3245 93.1
1/8/2003 19:30 3932 3438 7370 4122 3248 93.2
1/8/2003 22:00 3942 3443 7385 4129 3256 93.4

1/9/2003 0:00 3947 3448 7395 4136 3260 93.4
1/9/2003 1:57 3953 3452 7405 4142 3263 93.5
1/9/2003 4:38 3964 3458 7422 4155 3267 93.6
1/9/2003 6:33 3969 3463 7431 4162 3270 93.7
1/9/2003 9:30 3978 3469 7447 4176 3270 93.7

1/9/2003 11:35 3983 3474 7457 4181 3277 93.8
1/9/2003 13:20 3987 3478 7465 4184 3281 93.9
1/9/2003 15:31 3993 3483 7476 4191 3285 94.0
1/9/2003 17:30 3999 3487 7486 4195 3290 94.1
1/9/2003 19:30 4003 3492 7495 4200 3295 94.2
1/9/2003 21:50 4010 3497 7507 4207 3300 94.3
1/9/2003 23:52 4015 3502 7516 4212 3304 94.4
1/10/2003 2:15 4021 3507 7528 4220 3309 94.5
1/10/2003 4:20 4027 3512 7539 4224 3315 94.7
1/10/2003 6:35 4032 3517 7549 4229 3321 94.8
1/10/2003 8:30 4037 3521 7559 4235 3323 94.9

1/10/2003 10:18 4042 3526 7568 4239 3329 95.0
1/10/2003 12:30 4047 3531 7578 4244 3334 95.1
1/10/2003 14:30 4053 3535 7588 4251 3337 95.2
1/10/2003 16:30 4058 3540 7598 4256 3342 95.3
1/10/2003 18:30 4063 3545 7607 4262 3345 95.3
1/10/2003 20:30 4068 3549 7617 4266 3351 95.5
1/10/2003 22:55 4075 3555 7629 4274 3355 95.6

1/11/2003 0:25 4078 3558 7636 4278 3358 95.6
1/11/2003 2:40 4084 3563 7647 4284 3364 95.7
1/11/2003 4:45 4090 3568 7658 4292 3366 95.8
1/11/2003 6:40 4094 3572 7666 4296 3370 95.9
1/11/2003 8:05 4098 3575 7673 4299 3374 96.0

1/11/2003 10:05 4104 3579 7684 4303 3380 96.1
1/11/2003 12:05 4111 3584 7695 4310 3385 96.2
1/11/2003 14:05 4116 3588 7704 4316 3388 96.3
1/11/2003 16:05 4123 3593 7716 4322 3393 96.4
1/11/2003 20:00 4133 3601 7735 4333 3401 96.6
1/11/2003 22:00 4141 3606 7747 4339 3408 96.7

1/12/2003 0:00 4148 3610 7759 4344 3415 96.9
1/12/2003 2:00 4156 3615 7771 4349 3422 97.0
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

1/12/2003 4:00 4162 3620 7782 4355 3427 97.2
1/12/2003 6:00 4166 3624 7790 4357 3433 97.3
1/12/2003 8:03 4173 3629 7802 4363 3438 97.4

1/12/2003 10:04 4180 3634 7814 4371 3443 97.5
1/12/2003 12:10 4186 3639 7824 4378 3446 97.6
1/12/2003 14:10 4191 3643 7834 4385 3449 97.7
1/12/2003 16:00 4197 3647 7844 4391 3453 97.7
1/12/2003 17:40 4201 3651 7852 4395 3458 97.8
1/12/2003 20:00 4209 3657 7865 4402 3463 98.0
1/12/2003 22:00 4216 3661 7877 4408 3469 98.1

1/13/2003 0:00 4221 3663 7885 4414 3470 98.1
1/13/2003 2:00 4229 3665 7894 4420 3474 98.2
1/13/2003 4:00 4234 3667 7901 4426 3474 98.2
1/13/2003 6:00 4240 3669 7909 4433 3476 98.3
1/13/2003 8:00 4247 3671 7918 4440 3479 98.3

1/13/2003 10:00 4255 3673 7928 4450 3478 98.3
1/13/2003 12:01 4263 3675 7937 4456 3482 98.4
1/13/2003 14:10 4271 3677 7947 4464 3483 98.4
1/13/2003 16:00 4277 3678 7956 4472 3484 98.4
1/13/2003 20:30 4292 3683 7975 4493 3482 98.4
1/13/2003 22:00 4294 3684 7978 4497 3481 98.4

1/14/2003 0:00 4295 3684 7979 4505 3474 98.2
1/14/2003 2:00 4297 3684 7981 4513 3467 98.1
1/14/2003 4:00 4299 3684 7983 4518 3465 98.0
1/14/2003 6:00 4300 3684 7984 4521 3463 98.0
1/14/2003 8:00 4301 3684 7985 4526 3459 97.9

1/14/2003 10:10 4304 3684 7988 4532 3456 97.8
1/14/2003 12:05 4308 3684 7992 4538 3454 97.8
1/14/2003 14:00 4313 3684 7997 4544 3453 97.7
1/14/2003 16:00 4319 3684 8003 4552 3451 97.7
1/14/2003 18:00 4326 3684 8010 4558 3452 97.7
1/14/2003 21:10 4339 3684 8023 4571 3452 97.7
1/14/2003 23:00 4344 3684 8028 4575 3453 97.7

1/15/2003 1:15 4352 3684 8036 4581 3455 97.8
1/15/2003 3:45 4363 3684 8047 4593 3454 97.8
1/15/2003 6:45 4372 3684 8057 4606 3451 97.7

1/15/2003 18:00 4408 3684 8092 4636 3455 97.8
1/15/2003 20:00 4416 3684 8100 4643 3457 97.8
1/15/2003 22:00 4421 3684 8105 4651 3454 97.8

1/16/2003 0:30 4429 3686 8116 4660 3456 97.8
1/16/2003 2:45 4435 3688 8124 4666 3458 97.8
1/16/2003 4:20 4439 3690 8128 4671 3458 97.8
1/16/2003 6:10 4440 3691 8132 4677 3454 97.8
1/16/2003 8:02 4442 3693 8135 4682 3453 97.7

1/16/2003 10:00 4443 3695 8138 4687 3451 97.7
1/16/2003 12:01 4445 3697 8142 4692 3450 97.7
1/16/2003 15:00 4447 3699 8146 4698 3448 97.6
1/16/2003 17:00 4448 3701 8149 4701 3448 97.6
1/16/2003 19:50 4450 3703 8154 4706 3448 97.6
1/16/2003 21:55 4452 3705 8157 4708 3449 97.7
1/16/2003 23:58 4453 3707 8160 4715 3446 97.6

1/17/2003 2:00 4454 3707 8162 4717 3444 97.5
1/17/2003 4:00 4456 3707 8163 4720 3443 97.5
1/17/2003 6:10 4458 3707 8165 4725 3440 97.5
1/17/2003 8:05 4459 3707 8166 4730 3436 97.4

1/17/2003 10:10 4461 3707 8168 4732 3436 97.4
1/17/2003 12:00 4462 3707 8170 4735 3434 97.3
1/17/2003 14:00 4464 3707 8171 4746 3425 97.1
1/17/2003 16:00 4466 3707 8173 4751 3422 97.0
1/17/2003 20:00 4469 3707 8177 4756 3420 97.0
1/17/2003 22:00 4471 3707 8179 4759 3419 97.0

1/18/2003 0:00 4473 3707 8180 4761 3419 97.0
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU
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1/18/2003 2:00 4474 3707 8181 4763 3418 97.0
1/18/2003 4:00 4477 3707 8184 4767 3417 96.9
1/18/2003 6:00 4478 3707 8185 4768 3417 96.9
1/18/2003 8:00 4480 3707 8187 4772 3415 96.9

1/18/2003 10:02 4482 3707 8189 4773 3416 96.9
1/18/2003 12:00 4483 3707 8190 4776 3415 96.9
1/18/2003 14:03 4485 3707 8192 4778 3414 96.9
1/18/2003 16:00 4486 3707 8194 4781 3413 96.8
1/18/2003 18:00 4489 3707 8196 4783 3413 96.8
1/18/2003 20:00 4490 3707 8197 4789 3409 96.7
1/18/2003 22:00 4492 3707 8199 4791 3408 96.7

1/19/2003 0:00 4493 3707 8200 4793 3407 96.7
1/19/2003 2:00 4495 3707 8202 4796 3406 96.7
1/19/2003 4:00 4497 3707 8204 4799 3404 96.7
1/19/2003 6:00 4499 3707 8206 4802 3404 96.6

1/19/2003 10:00 4502 3707 8209 4806 3403 96.6
1/19/2003 12:00 4504 3707 8211 4808 3403 96.6
1/19/2003 14:00 4505 3707 8212 4812 3400 96.6
1/19/2003 16:00 4507 3707 8215 4815 3400 96.5
1/19/2003 18:00 4509 3707 8216 4818 3398 96.5
1/19/2003 20:00 4511 3707 8218 4821 3397 96.5
1/19/2003 22:00 4512 3707 8220 4823 3396 96.5

1/20/2003 0:00 4516 3707 8223 4826 3397 96.5
1/20/2003 2:00 4516 3707 8223 4828 3395 96.5
1/20/2003 4:00 4518 3707 8225 4831 3394 96.4
1/20/2003 6:00 4519 3707 8226 4833 3394 96.4
1/20/2003 8:00 4522 3707 8229 4836 3393 96.4

1/20/2003 10:00 4527 3707 8234 4839 3395 96.5
1/20/2003 12:00 4530 3707 8237 4842 3395 96.4
1/20/2003 14:00 4532 3707 8239 4845 3394 96.4
1/20/2003 18:30 4537 3707 8244 4852 3392 96.4
1/20/2003 20:00 4539 3707 8246 4855 3391 96.3
1/20/2003 22:00 4542 3707 8249 4859 3390 96.3
1/20/2003 23:50 4543 3707 8250 4862 3389 96.3

1/21/2003 1:50 4546 3713 8259 4863 3396 96.5
1/21/2003 4:40 4552 3722 8274 4868 3406 96.7
1/21/2003 8:05 4554 3732 8286 4872 3414 96.9

1/21/2003 10:00 4559 3738 8297 4875 3422 97.0
1/21/2003 12:00 4565 3744 8309 4878 3431 97.2
1/21/2003 14:10 4572 3750 8322 4881 3441 97.5
1/21/2003 16:00 4577 3756 8332 4885 3448 97.6
1/21/2003 18:00 4584 3762 8345 4888 3458 97.8
1/21/2003 20:10 4588 3768 8356 4890 3466 98.0
1/21/2003 22:10 4593 3774 8368 4893 3475 98.2

1/22/2003 0:10 4598 3779 8378 4896 3482 98.4
1/22/2003 2:00 4604 3784 8387 4899 3489 98.5
1/22/2003 4:00 4610 3789 8399 4902 3497 98.7
1/22/2003 6:30 4617 3795 8412 4906 3505 98.9
1/22/2003 8:00 4621 3799 8420 4909 3511 99.0

1/22/2003 11:00 4629 3806 8435 4914 3521 99.2
1/22/2003 13:05 4635 3812 8447 4920 3527 99.4
1/22/2003 15:00 4641 3817 8458 4926 3532 99.5
1/22/2003 17:00 4647 3822 8468 4930 3538 99.6
1/22/2003 19:30 4653 3828 8480 4935 3545 99.8
1/22/2003 21:40 4658 3833 8492 4939 3552 99.9

1/23/2003 0:00 4665 3839 8504 4943 3560 100.1
1/23/2003 2:00 4672 3844 8516 4949 3567 100.3
1/23/2003 4:10 4678 3849 8527 4953 3574 100.4
1/23/2003 6:10 4684 3854 8537 4958 3580 100.6
1/23/2003 8:00 4689 3858 8547 4964 3584 100.6

1/23/2003 10:05 4694 3863 8558 4968 3590 100.8
1/23/2003 12:00 4701 3868 8569 4974 3595 100.9
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data
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1/23/2003 14:00 4706 3873 8578 4978 3600 101.0
1/23/2003 16:00 4713 3877 8590 4982 3608 101.2
1/23/2003 18:00 4718 3882 8600 4988 3612 101.3
1/23/2003 20:00 4725 3887 8612 4990 3622 101.5
1/23/2003 22:00 4731 3892 8622 4992 3630 101.7

1/24/2003 0:00 4737 3897 8634 4995 3639 101.9
1/24/2003 2:00 4744 3902 8646 4998 3648 102.1
1/24/2003 4:00 4751 3906 8658 5001 3657 102.3
1/24/2003 6:00 4757 3911 8668 5004 3665 102.4
1/24/2003 8:05 4763 3917 8680 5008 3672 102.6

1/24/2003 10:00 4770 3921 8691 5012 3679 102.7
1/24/2003 12:01 4776 3926 8702 5016 3686 102.9
1/24/2003 14:02 4783 3931 8714 5020 3694 103.1
1/24/2003 16:00 4788 3936 8724 5024 3701 103.2
1/24/2003 18:15 4796 3942 8737 5028 3709 103.4
1/24/2003 20:00 4800 3946 8746 5031 3715 103.6
1/24/2003 22:00 4806 3951 8756 5034 3722 103.7

1/25/2003 0:00 4813 3956 8768 5038 3731 103.9
1/25/2003 2:00 4819 3960 8779 5043 3736 104.0
1/25/2003 4:00 4825 3965 8790 5047 3743 104.2
1/25/2003 6:00 4829 3970 8799 5050 3749 104.3
1/25/2003 7:30 4833 3974 8806 5052 3754 104.4
1/25/2003 9:30 4838 3978 8817 5059 3758 104.5

1/25/2003 11:30 4843 3983 8826 5063 3763 104.6
1/25/2003 13:30 4848 3988 8836 5067 3769 104.8
1/25/2003 15:30 4854 3993 8847 5075 3772 104.8
1/25/2003 17:30 4859 3998 8856 5078 3779 105.0
1/25/2003 20:00 4865 4004 8868 5083 3785 105.1
1/25/2003 22:00 4870 4008 8878 5088 3791 105.2

1/26/2003 0:00 4875 4013 8888 5091 3797 105.4
1/26/2003 2:00 4882 4018 8900 5096 3803 105.5
1/26/2003 4:00 4887 4023 8910 5100 3810 105.7
1/26/2003 6:00 4890 4028 8918 5103 3815 105.8
1/26/2003 8:00 4897 4033 8930 5110 3820 105.9

1/26/2003 10:05 4903 4038 8941 5116 3825 106.0
1/26/2003 12:00 4908 4042 8951 5121 3830 106.1
1/26/2003 14:00 4913 4047 8960 5124 3836 106.2
1/26/2003 16:00 4919 4052 8971 5131 3841 106.3
1/26/2003 18:12 4927 4057 8984 5137 3847 106.5
1/26/2003 20:10 4932 4062 8994 5141 3853 106.6
1/26/2003 22:30 4938 4068 9006 5146 3860 106.8

1/27/2003 0:30 4945 4072 9017 5150 3867 106.9
1/27/2003 2:46 4952 4077 9030 5153 3876 107.1
1/27/2003 4:30 4956 4081 9037 5157 3880 107.2
1/27/2003 6:40 4958 4086 9044 5162 3883 107.3
1/27/2003 8:05 4962 4089 9051 5164 3887 107.4

1/27/2003 10:00 4963 4093 9056 5168 3889 107.4
1/27/2003 13:05 4963 4100 9063 5174 3889 107.4
1/27/2003 15:00 4964 4105 9069 5179 3890 107.4
1/27/2003 17:00 4967 4109 9076 5187 3889 107.4
1/27/2003 19:00 4970 4113 9084 5191 3893 107.5
1/27/2003 21:30 4974 4119 9093 5194 3899 107.6
1/27/2003 23:30 4978 4123 9101 5197 3904 107.8

1/28/2003 1:30 4982 4128 9110 5202 3908 107.8
1/28/2003 3:40 4985 4133 9118 5207 3911 107.9
1/28/2003 5:30 4987 4137 9124 5208 3916 108.0
1/28/2003 8:02 4993 4142 9136 5212 3924 108.2

1/28/2003 10:00 4997 4147 9143 5215 3928 108.3
1/28/2003 12:00 4999 4151 9150 5218 3932 108.4
1/28/2003 14:00 5002 4155 9158 5222 3935 108.5
1/28/2003 16:05 5007 4160 9167 5227 3940 108.5
1/28/2003 18:00 5010 4164 9174 5230 3944 108.6
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1/28/2003 20:00 5012 4169 9181 5233 3948 108.7
1/28/2003 22:30 5016 4174 9190 5238 3952 108.8

1/29/2003 0:30 5020 4179 9199 5240 3959 109.0
1/29/2003 2:45 5023 4184 9207 5243 3964 109.1
1/29/2003 4:40 5026 4189 9215 5250 3965 109.1
1/29/2003 6:30 5029 4194 9223 5254 3969 109.2
1/29/2003 8:10 5032 4198 9230 5257 3973 109.3

1/29/2003 10:00 5035 4202 9238 5262 3976 109.3
1/29/2003 12:00 5038 4207 9245 5266 3979 109.4
1/29/2003 14:05 5041 4212 9253 5269 3984 109.5
1/29/2003 16:00 5044 4217 9261 5274 3986 109.6
1/29/2003 18:00 5047 4222 9269 5278 3991 109.7
1/29/2003 20:00 5049 4227 9276 5282 3994 109.8
1/29/2003 22:00 5053 4232 9284 5286 3998 109.8

1/30/2003 0:30 5057 4237 9294 5293 4001 109.9
1/30/2003 1:50 5058 4240 9298 5295 4004 110.0
1/30/2003 3:40 5061 4244 9305 5299 4006 110.0
1/30/2003 5:40 5063 4249 9312 5301 4011 110.1

1/30/2003 10:00 5068 4259 9327 5308 4019 110.3
1/30/2003 12:00 5068 4263 9332 5311 4021 110.3
1/30/2003 14:30 5069 4269 9338 5314 4024 110.4
1/30/2003 17:00 5071 4275 9346 5317 4029 110.5
1/30/2003 19:15 5072 4280 9352 5319 4033 110.6
1/30/2003 20:00 5072 4282 9354 5321 4033 110.6
1/30/2003 22:00 5074 4286 9360 5323 4037 110.7

1/31/2003 0:00 5075 4291 9366 5325 4041 110.8
1/31/2003 2:00 5076 4295 9371 5327 4044 110.9
1/31/2003 4:00 5076 4299 9376 5329 4046 110.9
1/31/2003 6:00 5078 4304 9382 5331 4051 111.0
1/31/2003 8:00 5080 4308 9388 5333 4055 111.1

1/31/2003 10:00 5081 4312 9393 5337 4057 111.2
1/31/2003 13:00 5084 4319 9403 5340 4063 111.3
1/31/2003 15:00 5086 4323 9409 5342 4068 111.4
1/31/2003 17:00 5086 4328 9414 5343 4071 111.5
1/31/2003 18:30 5087 4331 9418 5345 4074 111.5
1/31/2003 20:00 5088 4334 9422 5346 4076 111.6
1/31/2003 22:00 5089 4339 9427 5348 4080 111.7

2/1/2003 0:00 5090 4341 9431 5348 4082 111.7
2/1/2003 2:00 5092 4343 9435 5350 4085 111.8
2/1/2003 4:00 5093 4346 9439 5352 4087 111.8
2/1/2003 6:00 5093 4348 9442 5353 4088 111.9
2/1/2003 8:00 5095 4351 9445 5354 4091 111.9

2/1/2003 10:01 5096 4353 9450 5356 4094 112.0
2/1/2003 12:08 5097 4356 9453 5357 4096 112.0
2/1/2003 14:00 5098 4358 9456 5359 4097 112.1
2/1/2003 16:00 5099 4361 9460 5359 4101 112.1
2/1/2003 18:00 5101 4363 9464 5360 4104 112.2
2/1/2003 20:00 5102 4366 9467 5362 4106 112.2
2/1/2003 22:00 5102 4368 9470 5363 4108 112.3

2/2/2003 0:00 5104 4370 9474 5364 4109 112.3
2/2/2003 2:00 5105 4372 9477 5366 4112 112.4
2/2/2003 4:00 5106 4374 9480 5367 4114 112.4
2/2/2003 6:00 5107 4376 9483 5368 4115 112.4
2/2/2003 8:00 5108 4378 9487 5369 4118 112.5

2/2/2003 10:00 5110 4381 9490 5370 4120 112.6
2/2/2003 12:00 5111 4383 9494 5372 4121 112.6
2/2/2003 15:00 5113 4386 9499 5374 4125 112.7
2/2/2003 17:00 5114 4388 9502 5376 4125 112.7
2/2/2003 18:00 5115 4389 9504 5377 4127 112.7
2/2/2003 20:00 5116 4391 9507 5379 4128 112.7
2/2/2003 22:00 5117 4393 9510 5381 4129 112.8

2/3/2003 0:00 5119 4395 9514 5383 4131 112.8
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2/3/2003 2:00 5120 4397 9517 5385 4132 112.8
2/3/2003 4:00 5121 4399 9521 5386 4134 112.9
2/3/2003 6:00 5122 4401 9523 5388 4136 112.9
2/3/2003 8:05 5124 4403 9528 5389 4139 113.0

2/3/2003 10:00 5128 4405 9533 5390 4143 113.1
2/3/2003 12:02 5130 4407 9538 5391 4147 113.1
2/3/2003 16:14 5136 4412 9548 5393 4155 113.3
2/3/2003 18:15 5139 4414 9553 5394 4159 113.4
2/3/2003 20:40 5144 4416 9560 5392 4168 113.6

2/4/2003 1:00 5151 4420 9571 5401 4171 113.7
2/4/2003 3:15 5154 4423 9576 5403 4173 113.7
2/4/2003 6:20 5159 4426 9584 5407 4177 113.8

2/4/2003 10:00 5165 4429 9594 5414 4180 113.9
2/4/2003 12:00 5168 4431 9599 5412 4187 114.0
2/4/2003 14:00 5171 4433 9604 5415 4189 114.1
2/4/2003 16:00 5174 4435 9609 5416 4193 114.2
2/4/2003 17:50 5178 4437 9615 5418 4197 114.3
2/4/2003 20:00 5181 4439 9620 5421 4199 114.3
2/4/2003 22:30 5185 4441 9627 5423 4203 114.4

2/5/2003 3:15 5193 4446 9638 5429 4209 114.5
2/5/2003 5:30 5196 4448 9644 5434 4211 114.6
2/5/2003 8:00 5200 4450 9650 5435 4215 114.7

2/5/2003 10:05 5204 4452 9656 5438 4218 114.7
2/5/2003 12:00 5207 4454 9661 5440 4221 114.8
2/5/2003 14:00 5210 4456 9666 5443 4223 114.8
2/5/2003 16:00 5213 4458 9671 5448 4224 114.9
2/5/2003 21:15 5221 4463 9683 5454 4229 115.0
2/5/2003 23:18 5224 4465 9688 5456 4232 115.0

2/6/2003 2:10 5229 4467 9696 5460 4237 115.2
2/6/2003 3:50 5231 4469 9699 5462 4237 115.2
2/6/2003 6:15 5236 4471 9707 5466 4241 115.2
2/6/2003 8:00 5237 4473 9710 5468 4242 115.3

2/6/2003 10:00 5240 4474 9715 5470 4244 115.3
2/6/2003 12:00 5244 4476 9720 5473 4247 115.4
2/6/2003 14:10 5248 4478 9726 5477 4248 115.4
2/6/2003 16:00 5250 4480 9730 5479 4251 115.5
2/6/2003 18:00 5253 4482 9734 5483 4252 115.5
2/6/2003 20:00 5255 4483 9738 5484 4254 115.5
2/6/2003 22:00 5258 4485 9743 5488 4255 115.6

2/7/2003 0:00 5260 4487 9747 5490 4258 115.6
2/7/2003 2:00 5263 4489 9752 5492 4259 115.6
2/7/2003 4:00 5266 4490 9757 5494 4262 115.7
2/7/2003 6:00 5268 4492 9760 5496 4264 115.8
2/7/2003 7:55 5271 4494 9765 5498 4267 115.8

2/7/2003 10:00 5274 4496 9770 5501 4269 115.9
2/7/2003 12:10 5278 4498 9775 5505 4270 115.9
2/7/2003 14:00 5280 4499 9780 5508 4271 115.9
2/7/2003 16:00 5284 4501 9785 5511 4273 116.0
2/7/2003 18:00 5287 4503 9790 5513 4277 116.1
2/7/2003 20:00 5290 4505 9795 5514 4281 116.1
2/7/2003 22:00 5294 4506 9800 5515 4285 116.2

2/8/2003 0:00 5296 4508 9804 5517 4288 116.3
2/8/2003 2:00 5301 4510 9810 5518 4292 116.4
2/8/2003 4:00 5303 4512 9815 5519 4296 116.5
2/8/2003 6:00 5307 4513 9821 5521 4300 116.6
2/8/2003 8:00 5309 4515 9825 5522 4302 116.6

2/8/2003 10:30 5314 4518 9831 5526 4305 116.7
2/8/2003 12:55 5318 4520 9837 5529 4308 116.7
2/8/2003 14:37 5320 4521 9841 5532 4310 116.8
2/8/2003 16:13 5323 4523 9845 5535 4311 116.8
2/8/2003 18:00 5326 4524 9851 5539 4311 116.8
2/8/2003 20:00 5329 4526 9855 5541 4314 116.9
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2/8/2003 22:00 5333 4528 9861 5544 4316 116.9
2/9/2003 0:00 5336 4530 9866 5548 4318 117.0
2/9/2003 2:00 5339 4531 9871 5552 4319 117.0
2/9/2003 4:00 5343 4533 9876 5555 4320 117.0
2/9/2003 6:00 5345 4535 9880 5558 4322 117.1
2/9/2003 8:00 5348 4536 9885 5561 4324 117.1

2/9/2003 10:00 5352 4538 9890 5565 4325 117.1
2/9/2003 12:00 5356 4540 9896 5575 4321 117.0
2/9/2003 14:10 5359 4542 9900 5572 4329 117.2
2/9/2003 16:00 5362 4543 9905 5574 4331 117.2
2/9/2003 18:03 5365 4545 9910 5577 4333 117.3
2/9/2003 20:30 5370 4547 9917 5582 4335 117.3
2/9/2003 23:15 5374 4549 9923 5586 4337 117.4
2/10/2003 1:41 5378 4551 9929 5582 4347 117.6
2/10/2003 3:42 5381 4553 9934 5593 4341 117.5
2/10/2003 6:00 5385 4554 9939 5597 4342 117.5
2/10/2003 8:05 5387 4556 9943 5600 4343 117.5

2/10/2003 10:05 5389 4557 9946 5604 4343 117.5
2/10/2003 12:10 5390 4559 9949 5606 4344 117.5
2/10/2003 14:10 5393 4560 9953 5608 4346 117.6
2/10/2003 16:10 5395 4562 9957 5610 4347 117.6
2/10/2003 18:00 5397 4563 9960 5612 4348 117.6
2/10/2003 20:30 5400 4565 9964 5614 4350 117.7
2/10/2003 22:18 5402 4566 9968 5616 4352 117.7

2/11/2003 0:25 5404 4568 9972 5618 4354 117.8
2/11/2003 2:20 5405 4570 9975 5619 4356 117.8
2/11/2003 4:37 5408 4572 9979 5621 4359 117.9
2/11/2003 6:10 5409 4573 9982 5622 4360 117.9
2/11/2003 8:00 5412 4574 9986 5623 4363 118.0

2/11/2003 10:00 5413 4576 9989 5625 4364 118.0
2/11/2003 12:00 5415 4578 9993 5627 4366 118.0
2/11/2003 14:00 5417 4580 9997 5630 4367 118.0
2/11/2003 16:05 5420 4581 10001 5633 4369 118.1
2/11/2003 18:00 5422 4583 10005 5635 4370 118.1
2/11/2003 20:34 5424 4585 10009 5638 4371 118.1
2/11/2003 22:30 5426 4587 10013 5639 4374 118.2

2/12/2003 0:38 5429 4589 10017 5640 4377 118.3
2/12/2003 2:20 5431 4590 10021 5641 4380 118.3
2/12/2003 4:40 5434 4592 10026 5643 4383 118.4
2/12/2003 8:00 5438 4595 10033 5644 4389 118.5

2/12/2003 10:00 5441 4597 10037 5646 4392 118.6
2/12/2003 16:00 5446 4602 10048 5647 4401 118.8
2/12/2003 20:00 5450 4605 10055 5649 4406 118.9
2/12/2003 22:00 5453 4607 10060 5651 4409 119.0

2/13/2003 0:00 5455 4609 10063 5653 4410 119.0
2/13/2003 2:00 5459 4610 10069 5655 4414 119.1
2/13/2003 4:00 5460 4612 10072 5655 4417 119.2
2/13/2003 6:00 5462 4614 10076 5656 4420 119.2
2/13/2003 8:05 5464 4616 10080 5658 4422 119.3

2/13/2003 10:00 5467 4617 10084 5660 4425 119.3
2/13/2003 12:05 5470 4619 10089 5662 4427 119.4
2/13/2003 14:00 5472 4621 10092 5664 4428 119.4
2/13/2003 16:00 5474 4622 10096 5666 4431 119.5
2/13/2003 18:00 5477 4624 10101 5667 4434 119.5
2/13/2003 20:00 5479 4626 10105 5669 4436 119.6
2/13/2003 22:00 5482 4627 10110 5670 4439 119.7

2/14/2003 0:00 5484 4629 10113 5671 4442 119.7
2/14/2003 2:00 5487 4631 10118 5674 4444 119.7
2/14/2003 4:00 5488 4633 10121 5675 4446 119.8
2/14/2003 6:00 5492 4634 10126 5675 4451 119.9
2/14/2003 8:10 5497 4636 10133 5679 4454 120.0

2/14/2003 12:00 5502 4639 10141 5682 4459 120.1
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

2/14/2003 14:00 5505 4641 10146 5683 4463 120.2
2/14/2003 16:00 5507 4643 10150 5686 4464 120.2
2/14/2003 18:10 5511 4645 10156 5690 4466 120.3
2/14/2003 20:00 5513 4646 10159 5692 4467 120.3
2/14/2003 22:00 5516 4648 10164 5695 4469 120.3

2/15/2003 0:00 5518 4650 10167 5698 4470 120.3
2/15/2003 2:00 5520 4651 10171 5699 4472 120.4
2/15/2003 4:00 5522 4653 10175 5701 4474 120.4
2/15/2003 6:00 5524 4655 10179 5704 4476 120.5
2/15/2003 9:30 5529 4658 10187 5708 4478 120.5

2/15/2003 11:30 5531 4659 10190 5711 4480 120.5
2/15/2003 13:30 5534 4661 10195 5713 4482 120.6
2/15/2003 15:30 5538 4663 10200 5715 4485 120.7
2/15/2003 17:30 5541 4665 10205 5718 4488 120.7
2/15/2003 21:20 5546 4668 10214 5722 4492 120.8

2/16/2003 0:50 5552 4671 10223 5726 4497 120.9
2/16/2003 2:25 5554 4672 10226 5727 4499 121.0
2/16/2003 4:40 5558 4674 10232 5730 4502 121.0
2/16/2003 6:40 5562 4676 10237 5733 4504 121.1
2/16/2003 8:00 5563 4677 10240 5734 4506 121.1

2/16/2003 10:00 5566 4679 10245 5737 4508 121.2
2/16/2003 12:05 5570 4680 10250 5739 4511 121.2
2/16/2003 14:00 5573 4682 10255 5743 4512 121.3
2/16/2003 20:00 5583 4687 10270 5751 4519 121.4
2/16/2003 22:00 5585 4689 10274 5755 4519 121.4

2/17/2003 0:00 5589 4691 10279 5756 4523 121.5
2/17/2003 2:00 5592 4692 10284 5760 4524 121.5
2/17/2003 4:00 5595 4694 10289 5763 4526 121.6
2/17/2003 6:00 5598 4696 10294 5764 4530 121.7
2/17/2003 8:10 5601 4697 10298 5767 4531 121.7

2/17/2003 10:08 5603 4697 10301 5771 4530 121.7
2/17/2003 12:10 5606 4697 10303 5773 4531 121.7
2/17/2003 14:05 5608 4697 10306 5774 4531 121.7
2/17/2003 16:00 5610 4697 10307 5777 4530 121.7
2/17/2003 17:50 5611 4697 10308 5779 4529 121.6
2/17/2003 20:00 5612 4697 10310 5781 4529 121.6
2/17/2003 22:00 5613 4697 10311 5784 4527 121.6

2/18/2003 0:00 5613 4697 10311 5785 4526 121.6
2/18/2003 2:00 5613 4697 10311 5786 4525 121.6
2/18/2003 4:00 5613 4697 10311 5787 4523 121.5
2/18/2003 6:00 5613 4697 10311 5788 4523 121.5
2/18/2003 8:15 5613 4697 10311 5790 4521 121.5

2/18/2003 12:00 5613 4697 10311 5792 4519 121.4
2/18/2003 16:00 5613 4697 10311 5794 4517 121.4
2/18/2003 20:00 5613 4697 10311 5795 4515 121.3
2/18/2003 22:00 5613 4697 10311 5796 4515 121.3

2/19/2003 0:00 5613 4697 10311 5797 4514 121.3
2/19/2003 2:00 5613 4697 10311 5798 4513 121.3
2/19/2003 4:00 5613 4697 10311 5799 4512 121.3
2/19/2003 6:00 5613 4697 10311 5799 4512 121.3
2/19/2003 8:00 5613 4697 10311 5801 4510 121.2

2/19/2003 12:00 5613 4697 10311 5806 4505 121.1
2/19/2003 16:00 5613 4697 10311 5811 4500 121.0
2/19/2003 20:00 5613 4697 10311 5818 4493 120.8
2/19/2003 22:00 5613 4697 10311 5819 4492 120.8

2/20/2003 0:00 5613 4697 10311 5819 4492 120.8
2/20/2003 2:00 5613 4697 10311 5820 4490 120.8
2/20/2003 4:00 5613 4697 10311 5821 4489 120.8
2/20/2003 6:00 5613 4697 10311 5822 4489 120.8

2/20/2003 20:00 5613 4697 10311 5845 4466 120.2
2/20/2003 22:00 5613 4697 10311 5847 4464 120.2

2/21/2003 0:00 5613 4697 10311 5849 4462 120.1
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixD-Aug22-2003 Energy Balance data

Energy balance data million BTU million BTU million BTU million BTU million BTU

Steam in ETDSP Total injected
Total energy 
extracted

Net energy 
addition

Average 
temperature 
(calculated)

2/21/2003 2:00 5613 4697 10311 5851 4460 120.1
2/21/2003 4:00 5613 4697 10311 5853 4458 120.1
2/21/2003 6:00 5613 4697 10311 5855 4456 120.0

2/21/2003 20:00 5613 4697 10311 5886 4425 119.3
2/21/2003 22:00 5613 4697 10311 5890 4421 119.2

2/22/2003 0:00 5613 4697 10311 5893 4418 119.2
2/22/2003 2:00 5613 4697 10311 5897 4414 119.1
2/22/2003 4:00 5613 4697 10311 5900 4410 119.0
2/22/2003 6:00 5613 4697 10311 5903 4408 119.0
2/22/2003 8:00 5613 4697 10311 5906 4405 118.9

2/22/2003 10:10 5613 4697 10311 5911 4400 118.8
2/22/2003 12:00 5613 4697 10311 5914 4397 118.7
2/22/2003 14:30 5613 4697 10311 5917 4393 118.6
2/22/2003 16:05 5613 4697 10311 5920 4391 118.6
2/22/2003 20:00 5613 4697 10311 5944 4367 118.0
2/22/2003 22:00 5613 4697 10311 5947 4363 118.0

2/23/2003 0:00 5613 4697 10311 5951 4360 117.9
2/23/2003 2:00 5613 4697 10311 5953 4358 117.8
2/23/2003 4:00 5613 4697 10311 5955 4356 117.8
2/23/2003 6:00 5613 4697 10311 5956 4355 117.8

2/23/2003 10:05 5613 4697 10311 5970 4341 117.5
2/23/2003 20:00 5613 4697 10311 6000 4310 116.8
2/23/2003 22:00 5613 4697 10311 6003 4307 116.7

2/24/2003 0:00 5613 4697 10311 6006 4305 116.7
2/24/2003 2:00 5613 4697 10311 6009 4302 116.6
2/24/2003 4:00 5613 4697 10311 6014 4297 116.5
2/24/2003 6:00 5613 4697 10311 6016 4295 116.4
2/24/2003 8:00 5613 4697 10311 6018 4293 116.4

2/24/2003 14:10 5613 4697 10311 6041 4270 115.9
2/24/2003 17:00 5613 4697 10311 6048 4263 115.7
2/24/2003 20:00 5613 4697 10311 6055 4255 115.6
2/24/2003 22:00 5613 4697 10311 6058 4252 115.5

2/25/2003 0:00 5613 4697 10311 6061 4250 115.4
2/25/2003 2:00 5613 4697 10311 6065 4245 115.3
2/25/2003 4:00 5613 4697 10311 6067 4244 115.3
2/25/2003 6:00 5613 4697 10311 6071 4240 115.2
2/25/2003 8:20 5613 4697 10311 6075 4236 115.1

2/25/2003 10:00 5613 4697 10311 6078 4233 115.1
2/25/2003 11:55 5613 4697 10311 6082 4229 115.0
2/25/2003 20:00 5613 4697 10311 6095 4216 114.7
2/25/2003 22:00 5613 4697 10311 6100 4211 114.6

2/26/2003 0:00 5613 4697 10311 6100 4211 114.6
2/26/2003 2:00 5613 4697 10311 6106 4205 114.4
2/26/2003 4:00 5613 4697 10311 6108 4203 114.4
2/26/2003 6:00 5613 4697 10311 6111 4200 114.3
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data EE-1 EE-2
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Operator
Sheet 
number Date EE-1 vapoEE-1 EE-1 EE-1 wateEE-1 EE-1 EE-2 vapoEE-2 EE-2 EE-2 wateEE-2 EE-2

JSE 1 10/2/02 22:00 75 0 157 80 113 75 0 146 70 249

Night 3 10/3/02 22:00 80 4.8 120 80 674 0.2 80 4.6 112 80 826 0.16

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00 82 4.4 116 82 1707 0.14 78 116 88 240 0.1

JSE 6 10/5/02 10:00 98 82 2126 92 80 1995

Night 7 10/5/02 22:00 80 3.1 124 80 742 0.14 80 3.2 146 80 2607 0.16

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00 80 2.5 53 80 3999 0.12 82 3.7 55 84 3590 0.18

JSE 10 10/7/02 10:00 91 4 192 82 4703 0.01 90 6 128 88 4438 0.01

Night 11 10/7/02 22:00 82 3.9 165 80 5073 0.16 84 3.9 135 88 4507 0.18

JSE 12 10/8/02 10:00 95 8 86 5802 0.06 93 9 92 5010 0.02

DA-EF 13 10/8/02 22:00 82 2 82 6266 0 85 6 88 5356 0

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00 86 6.94 90 7339 0.04 82 6.97 89.5 6112 0.02

JSE 16 10/10/02 10:00 162 122

Night 17 10/11/02 22:00 82 2.12 141 82 8786 0.01 80 2.14 101 81 6834 0

Day 18 10/12/02 10:00 100 5.7 90 0.02 100 5.41 67 82 6834

M-S 19 10/12/02 22:00 89 3.12 47 89 11121 0.04 80 3.04 50 80 7023 0.04

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00 89 3.1 45 90 11798 0.04 84 3.07 47 82 7468 0.04

SO-T 22 10/14/02 22:00 81 -3.47 53.2 84 11799 0.01 78 -3.43 52.7 82 7475 0.03

DA-EF 23 10/15/02 22:00 84 88 12418 0.01 76 82 8074 0

DC 24 10/16/02 10:00 90 6 187.3 90 12712 78 7 108.1 82 8707 0.04

DA-EF 25 10/16/02 22:00 80 3.56 120 88 12940 0 72 3.34 109 9299 0.01

DA-EF 26 10/17/02 22:00 78 90 14297 0.04 68 11067 0.01

JSE 28 10/18/02 22:00 70 3.63 54 82 15219 0.18 78 3.28 95 92 12205 0.02

SO-BC 29 10/19/02 22:00 88 3.19 45 99 16088 0.01 82 3.1 97 98 12769 0.01

JSE 30 10/20/02 10:00 82 3.55 46.9 76 16155 0.01 80 3.33 114 92 13553 0.02

JSE 33 10/22/02 10:00 99 3.95 182 16156 93 3.67 104 92 14733

DA-EF 34 10/22/02 22:00 78 3.81 72 16155 0 80 3.53 95 15293 0

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00 83 3.63 72 16155 0 82 3.37 135 90 17871 0

EF 38 10/25/02 22:00 87 3.67 197 70 16155 0 85 3.31 142.2 105 19638 0

SO-BC 40 10/27/02 22:00 60 3.59 195 72 16166 0 86 3.35 143.1 106 22612 1

SO-BC 41 10/28/02 22:00 88 3.24 55.5 76 16156 0 84 3.32 162.7 108 24377 0

DA-EF 42 10/29/02 22:00 90 2 230 80 16155 0 85 3.83 265 90 25191 0

DA-EF 43 10/30/02 22:00 85 3.45 250 16156 0 85 3.87 163.5 100 26410 0

DA-EF 44 11/1/02 10:00 70 181 16155 90 6.95 199 95 27735 0.01

DA-EF 45 11/2/02 10:00 72 180 16156 86 6.58 200 98 28907 0.02

DA-EF 46 11/3/02 10:00 60 16156 90 6.32 209.1 100 30433 0.01

SO-BC 48 11/5/02 10:00 102 6.52 144.6 104 32416 0.02

SO-BC 49 11/6/02 10:00 130 7.05 110.2 126 332.5 0.06

DA-EF 50 11/8/02 10:00 168 116 6.36 245 117 34050

GH NA 11/9/02 10:00 157 125 145

DA-EF 52 11/10/02 10:00 130 6.4 224.9 155 37950 0.2

DA-EF 53 11/11/02 10:00 155 6.34 240 168 38928 0.2

GH NA 11/12/02 10:00 145 167

SO-BC 54 11/13/02 10:00 166 6.38 91.8 148 39745 0.25

SO-BC 56 11/14/02 10:00 156 6.2 131.3 397.46 0.08

SO-BC 57 11/15/02 10:00 172 162
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data EE-1 EE-2
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Operator
Sheet 
number Date EE-1 vapoEE-1 EE-1 EE-1 wateEE-1 EE-1 EE-2 vapoEE-2 EE-2 EE-2 wateEE-2 EE-2

DA-EF 58 11/16/02 10:00 190 170

DA-EF 59 11/18/02 12:00 90 110

DA-EF 60 11/19/02 0:00 140 132

DA-EF 61 11/20/02 0:00 162 145

SO-BC 62 11/21/02 12:10 156.5 130

SO-BC 63 11/22/02 2:00 142 70 108

SO-BC 64 11/23/02 1:00 152 156

SO-BC 65 11/24/02 0:00 174 189.5 194

DA-EF 66 11/25/02 5:40 192 192

DA-EF 67 11/26/02 3:50 195 187 187

DA-EF 68 11/27/02 4:40 190 190 120

DA-EF 69 11/28/02 4:50 176 188

SO-BC 70 11/29/02 1:40 162 187 182

SO-BC 71 11/30/02 2:20 138 112.5

SO-BC 72 12/1/02 2:20 143.5 150 181 182

SO-BC 73 12/1/02 16:25 160 180

SO-BC 74 12/2/02 5:52 185

DA-EF 75 12/4/02 4:30 182 184

SO-BC 76 12/5/02 2:00 181.5 186 182.5 180

SO-BC 77 12/5/02 21:00 172.5 182 182.5 190

SO-BC 78 12/6/02 16:20 184.5 186 189.5 180

DA-EF 79 12/7/02 22:20 160 189

DA-EF 80 12/9/02 2:35 155 188

DA-EF 81 12/10/02 5:20 169 182

SO-BC 82 12/10/02 17:00 159.5 158 189.5 185

SO-BC 83 12/11/02 12:10 172 174 170.5 166

SO-BC 84 12/12/02 21:00 166 170 183.5 180

DA-EF 85 12/14/02 2:10 124 170 168

DA-EF 86 12/15/02 5:20 150 170

DA-EF 87 12/16/02 4:20 155 170

DA-EF 88 12/17/02 4:32 150 172

DA-EF 89 12/17/02 13:30 150 169

SO-BC 90 12/18/02 1:30 144 142 167.5 162

SO-BC 91 12/19/02 18:00 141.5 140

SO-EF 92 12/21/02 6:00 115 130 130 1701

SO-EF 93 12/22/02 6:00 162

DA-EF 94 12/23/02 7:00 145 155

DA-EF 95 12/24/02 17:10 125 80 160

DA-EF 96 12/25/02 18:00 145 155

DA-EF 97 12/26/02 5:00 140 157

SO 98 12/26/02 20:00 150 160

SO 99 12/27/02 20:00 162 160

SO-DA 100 12/28/02 20:00 162 160

SO 101 12/30/02 0:00 174 164

DA-EF 102 12/31/02 6:45 140 162

DA-EF 103 1/1/03 8:30 170 172

DA-EF 104 1/2/03 6:15 160 168

DA-EF 105 1/2/03 21:20 160 166

SO-BC 106 1/4/03 0:00 155 152 168 168

BC 107 1/4/03 20:00 150 160 166 178

BC 108 1/6/03 0:00 154 154 170 164

BC 109 1/7/03 0:00 144.5 140 163 160

DA-EF 110 1/7/03 19:00
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data EE-1 EE-2
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Operator
Sheet 
number Date EE-1 vapoEE-1 EE-1 EE-1 wateEE-1 EE-1 EE-2 vapoEE-2 EE-2 EE-2 wateEE-2 EE-2

DA-EF 111 1/9/03 4:38 90

DA-EF 112 1/10/03 2:15 185 162

DA-EF 113 1/11/03 6:40 185 168

SO-BC 114 1/12/03 0:00 189 192 94

SO-BC 115 1/13/03 0:00 192 190 96

SO-BC 116 1/14/03 0:00 184 184 189 188

DA-EF 117 1/15/03 6:45 177 180

DA-EF 118 1/15/03 18:00 182 181

DA-EF 119 1/16/03 17:00 115 175

SO-BC 120 1/17/03 22:00 98.5 165 164

SO-BC 121 1/18/03 22:00 153.5 144 181.5 180

SO-BC 122 1/19/03 22:00 143 130 156 154

DA-EF 123 1/21/03 1:50 156 162

DA-EF 124 1/22/03 4:00 195 165

DA-EF 125 1/23/03 6:10 150 163

SO-BC 126 1/23/03 22:00 130.5 87.5

SO-BC 127 1/24/03 22:00 154.5 88 173.5 186

SO-BC 128 1/25/03 22:00 184 178

DA-EF 129 1/27/03 6:40 188 178

DA-EF 130 1/28/03 22:30 90 190

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40 169 177

SO-BC 133 1/30/03 22:00 180

SO-BC 134 1/31/03 22:00 174

SO-BC 135 2/1/03 22:00 174

SO-BC 136 2/2/03 22:00 154

DA-EF 137 2/4/03 6:20 150 170

DA-EF 138 2/5/03 5:30 160 175

DA-EF 139 2/6/03 3:50 160 175

SO-BC 140 2/6/03 22:00 168 174

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00 161.5 162 180 176

DA-EF 143 2/10/03 6:00 162 175

DA-EF 144 2/10/03 20:30 155

DA-EF 145 2/12/03 4:40 161

SO-BC 146 2/13/03 6:00 159 160

SO-BC 147 2/14/03 6:00 164

SO 148 2/14/03 18:10 172

DA-EF 149 2/16/03 6:40 175

SO 150 2/17/03 6:00 175

BC 151 2/17/03 22:00 164

SO-BC 152 2/18/03 22:00 150

SO-BC 153 2/19/03 22:00 166

SO-BC 154 2/20/03 22:00 156 100 140

SO-BC 155 2/21/03 22:00 151.5 100 172.5 170

BC 156 2/22/03 22:00 80 175

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00 166 170

Page 3 of 46



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-3 EE-4
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-3 vapoEE-3 EE-3 EE-3 wateEE-3 EE-3 EE-4 vapoEE-4 EE-4 EE-4 wateEE-4 EE-4

80 0.01 164 79 145 106 0 192 EE-4 EE-4 EE-4

80 4.3 155 80 1463 0.24 74 0 161

78 2.7 112 78 1642 0.14 82 1.7 74 80 329 0.03

97 80 3931 240

82 3.2 129 80 4904 0.16 80 3.3 15 80 0.12

82 3.7 55 80 6650 0.18 80 78 313 0.12

88 4 8277 0.04 154 313

82 4 150 78 8386 0.26 80 80 314

91 7 83 9199 0.15 110 314

83 1.5 9199 0 75 78 314 0

88 7.01 76 9200 0.12 80 80 314

167 148

82 2.06 175 72 9200 0.02 74 151 76 314

98 5.73 2.1 100 9200 0.02 92 0.3 12.4 94 324 0.02

89 3 49 84 9818 0.06 76 0 122 80 328

88 0 88 452

90 3.1 47 86 1108 0.04 72 0.03 5.5 64 452 0.02

85 -3.47 52.7 84 12353 0.06 72 0.03 2.7 74 462 0.02

74 68 12717 0.09 71 72 462

68 3.45 119 62 12717 0.06 62 64 462

64 170 64 462

154 462

68 0 55.6 106

76 12717 74 51.7 74 871

148 84 3.81 70 106 1366

85 3.79 110 1658 0.16

80 3.43 110 0.14

85 3.87 56.4 114 2833 0.16

80 3.63 58 106 3412 0.16

81 3.65 55.1 105 4619 0.14

132 3.93 56.7 92 5441 0.2

86 1.8 263 12717 0 92 3.95 54 142 6323 0.2

82 3.89 250 12717 0 91 3.83 55.4 154 7587 0

120 6.92 235 12717 0.1 90 6.87 106.5 160 9360 0.5

138 6.2 244 12717 0.04 82 6.55 208.9 165 10311

139 12717 0.05 100 6.2 215.7 126 10427

124 -6.38 89.4 108 108.59 0.02

0.07 153.6 82 0.23 112.7 #N/A 109.75 0.01

173 6.14 115.5 #N/A 10975 0.06

OFF OFF 127

75

130

142 142 173

0 0 136.5 0.14 178 6.52 88.3 #N/A 11242 0.6

0.71 10.8 153.5 150 5.14 71.3 11241 0.22

181 152 11241
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-3 EE-4
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-3 vapoEE-3 EE-3 EE-3 wateEE-3 EE-3 EE-4 vapoEE-4 EE-4 EE-4 wateEE-4 EE-4

190 140

#N/A

121.5

140 181.5 200

158.5

161.5 97.5

160 160 188 188

190 190 190 190

190 205 170

196 164

184.5 192 150 166

176 190

194.5 196 135.5 148

190 145

190 155

195 155

131.5 146.5 154

176.5 192 90 147.5 156

163.5 170 139.5 150

182 145

172 145

116 165

104 149.5 168

151.5 160 149.5 160

164 172 159.5 172

167.5 144 162

122 250 164

134 165

150 164

133 155

113.5 100 140.5 154

104 137.5 146

95 126 140

138

105

131 142

125 145

130 145

146

150 147

152 147

160 148

140

145

135

136

115 132

118.5 130

121.5 134

121.5 140

140
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-3 EE-4
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-3 vapoEE-3 EE-3 EE-3 wateEE-3 EE-3 EE-4 vapoEE-4 EE-4 EE-4 wateEE-4 EE-4

168

162

143.5

88

202 195

154.5 141.5 160

143.5 160 138.5 180

141 152 170

100 166

90 160

166

123.5 170

134.5 164

130 180

170

172

168

172

154

158

158

80 84

80 82

88

80

160
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-5 EE-6
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-5 vapoEE-5 EE-5 EE-5 wateEE-5 EE-5 EE-6 vapoEE-6 EE-6 EE-6 wateEE-6 EE-6

EE-5 EE-5 EE-5 80 842 0.1 84 5.3 151 88 1186

74 4.9 91 80 0.12 84 4.8 101 90 1712

82 4.5 102 74 1980 0.14 84 5.9 110 88 2190 0.2

92 88 2075 99 90 2372

76 3.2 65 74 2323 0.16 84 3.2 129 86 2502 0.18

78 3.5 57 88 2704 0.14 84 3.8 55 78 2502 0.18

90 4 67 94 2965 0.02 102 4.1 135 90 2502 0.04

80 3.8 65 92 3196 0.18 86 88 2502

90 7 98 3462 0.12 92 6 92 2515 0.17

79 3 98 3658 0 85 3 0 88 2723 0

80 6.89 100 4089 0.12 84 6.74 88 3368 0.16

66 62

80 2.06 65.2 97 4455 0 86 2.06 63 98 4179 0.02

100 5.7 27 102 4568 0 100 5.3 2.6 88 0

80 3 49 100 5030 0.04 86 2.9 48 109 5509 0.08

82 2.98 47 98 5492 0.04 86 2.97 48 98 6392 0.06

80 -3.53 53.2 105 5776 0.02 87 3.43 52.4 110 6643 0.06

74 102 6199 0 82 105 7268 0.02

78 6 63.2 104 6534 0.02 86 4 60.5 106 7453 0.04

72 3.45 68.9 107 6786 0 77 3.47 65.4 106 7897 0.025

70 104 6780 0 78 108 8183 0.02

74 3.49 167 98 6827 0.1 82 3.65 65 118 8876 0.1

86 3.36 47 126 6970 0.01 88 3.57 61.3 120 9205 0.02

82 3.43 52.9 126 7150 0.02 84 3.63 52.9 110 9884 0.04

96 3.79 165 117 7385 102 3.93 63 112 10979

80 127 7500 0.01 83 3.79 114 0.01

83 3.53 172.5 128 7895 0 86 3.63 63.3 118 12927 0.01

94 3.59 258 73 7829 0 88 3.63 78 118 14076 0.02

92 4.6 2.6 72 7854 0 86 3.63 78 116 16178 0.02

88 3.87 84.3 104 8198 0.01 88 3.89 62.4 116 17478 0.02

90 3.99 157 118 8629 0 90 3.95 73.7 120 18660 0.01

81 3.87 162.7 132 9512 0 90 3.83 63.7 120 20193 0.02

93 6.99 220 110 9845 0 85 0.86 122.7 111 21376 0.1

71 6.56 220 118 10166 0 82 6.48 130 112 22445 0.1

73 6.34 225 125 10619 0 84 6.26 132 115 23804 0.01

106 6.56 127.2 72 10969 0.02 88 6.28 90.8 108 26073 0.04

112 7.19 124.6 122 0.19 92 7.31 108.6 112 271.45 0.14

86 6.28 253 #N/A 10970 0.02 #N/A 6.12 202.4 105 28013 0.1

133 113 97 129

130 6.5 213 #N/A 21520 0.15 95 6.4 165.4 130 30104 0.19

100 6.38 221.5 128 30950 0.19

129 130

142 6.52 86.7 21520 0.22 124 6.26 94.5 #N/A 31496 0.18

172 7.69 97.5 21530 0.1 1.59 29.1 #N/A 0.12

160 190
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-5 EE-6
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-5 vapoEE-5 EE-5 EE-5 wateEE-5 EE-5 EE-6 vapoEE-6 EE-6 EE-6 wateEE-6 EE-6

170

155 190

195

159.5

109.5 155

141.5 184 167 182

172.5 190 171.5 182

150 150 205 205

181 181 199 199

175 185

198 192

114.5 168 190

110.5 164 157 184

173.5 180 171.5 180

160 195

165 189

158 182

153.5 162 184.5 190

164 170 180 190

182 192 178.5 190

187 190

175 188

140 200

188 200 183.5 190

160 166 175.5 182

170 180 167.5 178

178 188 179 184

120 183

185 180

186 190

165 191

155.5 166 170.5 180

161 178 98.5 104

94 160 150 170

156 175

155 180

158 182

170 180

163 183

164 182

168 182

168 182

164 182

165 182

168 179

164 180

160 180

148.5 158 169 180

152.5 158 166 182

159 170 165.5 174

139.5 136 164 176

165 155
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-5 EE-6
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-5 vapoEE-5 EE-5 EE-5 wateEE-5 EE-5 EE-6 vapoEE-6 EE-6 EE-6 wateEE-6 EE-6

162 195

182 179

150 179

174.5 180 129

172 178 132

152.5 152 174 184

182 168

154 194

177 182

167.5 182 163.5 172

167.5 180 160.5 168

163.5 174 160.5 164

168 163

157 165

163 172

127 142 157.5 172

155.5 158 167.5 180

174 182

175 180

187 178

186 178

187 187

140 190

124 182

100 150

170

168 145

182 180

185 170

188 172

186 188

155 166 191 188

179 196 182 186

181 184

201 148 151

156 170 155 158

172 156

175 163

165 186

168 175

172 164

166 136

160 188

137 80 173 174

179.5 186 181 182

146 170

162 164
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-7 EE-8
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-7 vapoEE-7 EE-7 EE-7 wateEE-7 EE-7 EE-8 vapoEE-8 EE-8 EE-8 wateEE-8 EE-8

70 0 180 72 124 79 0 77

72 4.6 112 69 807 0.1 78 4.8 111 66 719 0.1

80 4.9 113 74 1708 0.12 80 4.7 135 66 1304 0.16

97 80 2090 97 70 1527

80 3.2 161 54 2891 0.2 80 3.2 140 76 2644 1.4

82 3.8 56 84 3699 0.1 80 3.9 55 80 2445 0.1

90 4.5 176 78 4252 0.01 92 4 69 72 2893 0.01

82 3.9 160 74 4680 0.18 80 4 60 70 3074 0.16

98 7 80 5667 0.01 96 7 80 5652 0

81 3 75 6306 0 80 2.5 71 3689 0

82 6.68 78 7821 0.04 82 6.89 74 4179 0

177 66

82 2.12 135 85 9768 0.02 78 2.08 65 75 4668 0

100 5.68 113 90 10500 0.12 108 5.78 17 85 4824 0.02

86 2.8 48 82 10518 0.06 80 3 48 66 5105 0.02

82 2.56 78 5427 0

88 3 49 84 10518 0.04 80 3.04 46 70 5725 0.02

81 -3.41 53.5 68 10519 0.02 80 -3.45 53.2 74 6351 0.02

80 65 10518 0.02 76 80 7366 0

72 3.53 225 58 10508 0.01 70 3.61 62.9 81 7960 0

73 52 10519 0.02 68 82 8921 0

72 2.14 197 62 10519 0.16 76 3.65 55 86 9623 0.16

78 2 31 64 10518 0.02 78 3.51 48 86 10481 0

80 2 28.1 68 10518 0.01 82 3.63 48.9 86 11320 0

100 3.91 210 86 10519 100 3.95 60 90 12597

80 3.79 68 10508 0 78 3.81 87 13103 0

86 3.63 251 68 10508 0 80 3.65 61.3 90 14815 0

82 3.63 254 68 10508 0 80 3.51 60 90 16053 0

80 3.63 252 70 10519 0 78 3.5 59.1 88 17937 0

82 3.87 77 72 10508 0 80 3.79 81.9 17947 0

90 2.99 271 75 10518 0 80 218 17938 0

90 3.81 250.8 10518 0 80 3.79 77.5 18047 0

75 196.5 10508 100 6.8 61.3 18057 0.06

65 200 10518 0 105 6.54 59 18057 0.01

65 207 10518 112 6.18 54 18057 0.02

0.05 33.9 0.04 116 6.3 56.2 18057 0.1

31 1.6 142 7.27 46.8 180.57 0.1

105 0.33 43.2 #N/A 18059 0

185 145

180

187

190 190 160

0.99 11.8 212.5 0.14 140 5.68 50 18059 0.38

130 5.76 44.1 18058 0.3

140
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-7 EE-8
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-7 vapoEE-7 EE-7 EE-7 wateEE-7 EE-7 EE-8 vapoEE-8 EE-8 EE-8 wateEE-8 EE-8

190 200

100 100

105 100

130 97 #N/A

110 108

108 114

130 112

196 134

200 200 130

200 200 200 140

160 114

150 185

154 160.5 172

156 117.5 128

131.5 136 152 170

155 163

165 100

173 130

163 164 126 136

144 154

169 174 107.5 114

170 110

170 100

110 137

156.5 152 110 120

148 150

162.5 164 99.5 102

145.5 150

96 115

113

90 132

130 105 115

128 126 92.5 98

128.5 126 99.5 106

111 160 146 160

93

110 100

120 112 120

131 125 145

125 145

130 147

142

142

156 120

125 115

145 130

135 110

124

126 134 129 144

124 138 132 148

134.5 130 101.5

128 126 95.5

145
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-7 EE-8
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-7 vapoEE-7 EE-7 EE-7 wateEE-7 EE-7 EE-8 vapoEE-8 EE-8 EE-8 wateEE-8 EE-8

160

170

175 150

169 172 153.5 142

172 174 136 142

164.5 168 100.5

185

175 127

160 138

112.5 92.5 104

138.5 136

130 126

135 95

145 90

145 100

150.5 154 122.5 140

173.5 174 131.5 146

182 192

185 150

170

190 90

180 187

172

84

90

170 80

185

180

188 100

176 208

145.5 192 151.5 168

179 195 129 137

178 195 165 185

148 161 112 124

163 160 133 146

166 150

174 146

187 155

177 150

194 160

86 162

166 154 130 92

167.5 174 137 146

156 164

124 152

162 134
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-9 EE-10
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-9 vapoEE-9 EE-9 EE-9 wateEE-9 EE-9 EE-10 vapEE-10 EE-10 EE-10 wa EE-10 EE-10

80 5.3 194 70 1520 0.06 70 5.2 112 75 1601

70 4.4 144 70 2016 0.11 78 4.4 77 50 2095 0.2

82 4.3 90 70 2393 0.2 52 2470 0.26

93 76 2515 96 56 2646

82 3.2 140 76 2721 1.4 80 3.2 70 70 1880 0.12

82 3.9 54 82 3108 0.18 80 3.9 54 54 3319 0.2

88 3.89 59 76 3360 0.05 86 190 3.89 56 3426 0.08

82 4 144 82 3537 0.24 54 4 159 80 3505 0.26

94 8 87 3965 0.2 92 6 59 3793 0.28

82 4 72 4236 0 80 2.5 57 4051 0

80 6.8 74 4833 0.24 80 6.8 57 4739 0.32

57 102

85 2.04 57 84 5571 0.02 80 2.02 79 55 5558 0.04

98 2.59 3.83 98 5913 0 65 2.66 39 55 5854 0.1

84 3 48 84 6884 0.08 82 3.1 47 56 7039 0.06

84 2.74 82 7281 0.04 7265 0.04

86 2.88 48 84 7596 0.06 84 3.02 47 58 7275 0.04

83 3.45 52.7 85 7357 0.04 81 -3.47 52.5 62 7648 0.04

78 80 6898 0 82 70 8592 0.03

82.5 5 55.4 82 6578 0.02 80 4 100.8 64 8967 0.04

75 3.41 58.6 80 6383 0.02 73 3.45 48.9 61 9304 0.03

70 78 5766 0.04 70 61 10319 0.07

72 3.57 49 78 5336 0.16 76 49 83 68 11135 0.1

78 3.91 43 84 4893 0.03 82 3.41 46.7 76 12221 0.04

80 3.51 47.8 88 5084 0.04 84 3.55 47.8 74 12840 0.02

104 3.87 76 96 5842 98 3.87 84 72 13889

80 3.73 92 6565 0.01 80 3.75 68 14301 0.02

82 3.59 251 68 10508 0 80 3.55 131 74 15568 0.01

825 3.61 1680 100 9526 0.02 80 3.51 157.3 105 16314 0.02

80 3.63 168 98 10400 0.02 78 3.51 156.3 104 17679 0.02

84 0.09 17.3 100 11467 0.02 86 3.87 58.6 122 18487 0.04

95 3.93 242 70 11468 90 3.99 103 125 19336 0.02

82 3.83 114.8 109 12581 0.02 85 3.83 87.8 135 20484 0.02

80 6.91 142.7 105 14428 0.1 80 6.87 125 141 21628 0.1

63 6.44 225 90 14944 0.1 75 6.52 112 131 22618 0.12

95 6.18 215 14944 0.1 78 6.28 118.6 135 23777 0.1

100 6.34 85.3 100 25776 0.04 88 6.38 86.2 130 25013 0.1

100 6.87 95.2 126 16259 0.1 104 7.33 98.8 122 253.44 0.14

92 6.22 204 110 16959 0.01 80 6.1 218 #N/A 25654 0.1

117 126 100 130

120 6.4 191 130 18144 0.15 95 6.34 233 132 27536 0.2

128 6.3 170 142 18825 0.12 105 6.34 238.9 140 28572 0.2

160 166 122 153

146 6.4 95.4 158 20129 0.2 132 5.58 84.2 146 29888 0.28

2.58 34.3 153.5 0.22 140 7.25 93.6 30298 0.26

122
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-9 EE-10
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-9 vapoEE-9 EE-9 EE-9 wateEE-9 EE-9 EE-10 vapEE-10 EE-10 EE-10 wa EE-10 EE-10

154

175 100

165

165

167.5 134.5

204 200 129.5 134

143 98 153.5 180

206.5 196 166.5 204

200 200 175 175

200 200 206 206

195 170

176.5 190 130

181.5 188 104.5 114

156.5 188 172 186

187 128

192 103.9

192 203

187.5 192 162.5 180

181.5 197 164 182

186 192 153.5 172

185 130

185 162

185 160

181.5 182 124.5 132

183 188 149 164

186 190 179.5 196

178 180 161.5 180

183 183

185

183 176

179 142

191.5 194 148.5 164

186 202 152.5 168

159 190

186 156

190 155

187 150

185 155

190 153

188 156

182 158

182 158

150 150

184 150

190 153

173 143

185 145

176.5 196

178.5 198 80

173.5 176 147 152

174 180

140
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-9 EE-10
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-9 vapoEE-9 EE-9 EE-9 wateEE-9 EE-9 EE-10 vapEE-10 EE-10 EE-10 wa EE-10 EE-10

195 195

180 170

182 168

174.5 180 149 160

176 180 150 160

180.5 186 146 172

185 185

185 160

177 140

176 178

165.5 172 144.5 160

164.5 170 104.5 120

172 100

175 100

175 142

175 190 129 154

186.5 192 109 128

194 210

190 192

195 200

195 188

195 185

186 188

180 178

170 164

170 154

162

169

165

82 136

190

202.5 194 160.5 178

183 199 141 178

185 199 149 184

121 158 196

128 146 166

158

192 190

197 185

195 188

190 186

162 164

88 200

170 168 126 150

133.5 165 182

162

98 112

166 160
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-11 EE-12
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-11 vapEE-11 EE-11 EE-11 wa EE-11 EE-11 EE-12 vapEE-12 EE-12 EE-12 wa EE-12 EE-12

104 0 165 102 239 71 0 74

74 0 160 74 239 72 69 80 700

76 80 239 0.14 76 102 80 1519

239 100 84 1896

78 3.5 78 239 0.26 78 4 86 82 2531 0.18

80 80 239 80 2.4 55 84 3686 0.16

147 239 94 3.95 165 84 4081 0.02

80 80 239 80 7.8 167 84 4812 0.01

94 239 100 7.23 186 90 5470 0.09

77  77 239 78 7 82 6543 0

80 80 239 78 6.95 82 8491 1

135 90 239 63

76 142 76 79 2.02 62 82 10808 0.02

70 2.6 1.6 80 239 70 2.74 39 70 12344 0.02

68 0 0 76 239 0 50 84 14801 0.06

90 90 90 2.66 84 15607 0.02

72 0.03 0.05 74 0.02 82 2.58 43.5 90 16140 0.02

72 0 0.5 75 0 80 -3.34 54.3 84 17388 0.03

70 73 239 78 84 19134 0.01

82 3.7 132 90 19828 0.02

62 64 75 3.67 183 87 20242 0.02

62 172.1 62 239 72 3.93 192.1 100 21682 0.02

134 90 3.71 158 89 22312 0.01

68 0.01 0.2 70 239 0.01 80 3.45 48 96 24367 0.01

72 0.01 72 239 0 82 3.63 46.4 96 25501 0.01

176 92 3.83 177 94 7040

73 75 144 82 3.81 92 27622 0

81 3.45 98 29031 0

80 3.6 2.18 72 21525 0.01 80 3.91 59.1 100 30081 0

75 3.61 177 90 144 0 80 3.65 205.5 100 31173 0

74 3.6 168 88 144 0 81 3.63 204.5 101 33425 0

124 3.47 66.7 78 144 0.03 92 3.97 37.4 134 34675 0.01

92 3.75 215 80 143 98 3.45 227 130 35571 0.01

88 3.87 200 140 1008 0.03 86 3.83 222.4 145 33683 0.01

113 6.79 243 140 37514 0.04 98 6.89 228 130 2108 0.16

92 6.6 224.3 132 3076 0.1 110 6.62 245.4 150 38628 0.02

85 6.26 200 140 4329 0.12 120 6.28 245.1 168 39935 0.04

102 6.42 89.2 130 5958 0.2 124 6.46 87.5 174 421.06 0.05

110 7.25 96.1 138 68.85 0.2 120 7.21 94.5 154 42617 0.13

92 6.22 233 120 7894 0.14 158 6.1 240 #N/A 42618 0.2

116 140 162

130 5.4 233 148 9541 0.2

138 4.73 234 162 10327 0.22

188 188 165

15 5.84 85.6 #N/A 10646 0.4 150 6.52 90.2 42618

120 5.24 78.8 10645 0.24 156 6.86 90.6 42628 0.1

170 10656
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-11 EE-12
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-11 vapEE-11 EE-11 EE-11 wa EE-11 EE-11 EE-12 vapEE-12 EE-12 EE-12 wa EE-12 EE-12

150 195

120 120

144 10646 160 42618

142 160

142 162 42618

136

148 142

140 146

197 197 175

195 195 178

130 120

172 200 101.5

97

137.5 160 100.5

160 202

153 195

180 195

136.5 190 177.5 196

160.5 172 184.5 194

148 166 169.5 200

172 150

180 168

162 112

151 164 135

149.5 162 135 150

163.5 174 139

148 158 115

175 141

140 140

165 132

132

123

163 180 125.5

114 160 115

144 152

173 130

157 140

163 138

162 140

170

160 150

162 150

166

160 175

160 90

130 170

160 166

144.5 160 133.5 158

146 168 140 158

119.5 132 173.5 188

156.5 176

205 160
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-11 EE-12
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-11 vapEE-11 EE-11 EE-11 wa EE-11 EE-11 EE-12 vapEE-12 EE-12 EE-12 wa EE-12 EE-12

175 164

163

165

152.5 164

154 162

164.5 170

176 175

180 182

 178 180

148.5 154 144.5 166

158.5 178 144.5 164

156.5 176 148 164

173 165

158 164

167 165

124 150 131.5 170

134

192

85

180 171

182 175

 178 176

180 176

 178

176

154 172

182

142

145

168 86

176

 102

80

82 82

  

84 82

179 196 119 86

96 82

174
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-13 EE-14
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-13 vapEE-13 EE-13 EE-13 wa EE-13 EE-13 EE-14 vapEE-14 EE-14 EE-14 wa EE-14 EE-14

84 0 172 85 166 86 5.8 127 84 1600 0.1

78 4.4 121 82 728 0.16 74 157 80 1740 0.1

80 4.9 121 82 1301 0.12 80 131 80 1989 0.06

96 83 1589 100 92 2066

80 4.2 50 82 1933 0.12 84 4.2 50 84 2167 0.16

82 3.8 55 90 3640 0.1 82 3.9 55 86 2225 0.14

95 3.93 164 84 3939 0 95 3.93 164 90 2262 0.05

82 3.9 165 90 3377 0.18 86 3.8 164 90 2225 0.2

106 7.17 194 90 3841 0.01 100 7.19 166 98 2225 0.06

83 2.5 95 4144 0 87 3.3 68 91 2832 0

85 6.85 100 4761 0.05 89 6.79 99 3918 0.2

158 58

79 2.1 140 85 5675 0.01 83 2.1 61 87 5169 0.01

88 2.7 41 90 6254 0 100 2.7 58 90 5818 0

84 3.3 49 90 7060 0.3

84 2.34 43.5 88 6000 0.03 87 2.62 92 7699 0.02

82 2.58 43 100 9560 0.04 82 -3 48 88 8276 0.04

78 -3.32 53.2 88 10794 0.04 84 -3.41 53.5 94 9346 0.05

78 92 12105 0.03 78 99 10819 0.39

86 4 165.7 96 12786 0.02 82 4 88.3 98.5 11469 0.304

72 3.59 161.3 94 13296 0.08 72 3.3 97.5 95 11967 0.32

74 3.87 170 96 14455 0 75 3.91 126.2 95 12865 0.03

82 3.71 137 95 15372 0.01 78 3.63 50 104 13284 0.04

74 3.53 48 98 16947 0.01 82 3.55 48 106 13267 0.01

78 2.63 47.5 96 18158 0.01 84 3.59 48.9 108 13260 0.04

90 131 95 19583 96 3.99 98 112 12685

80 3.81 96 20222 0 85 3.81 115 13752 0.02

80 3.43 110 21866 0.01

80 3.87 52.7 104 23064 0 86 3.79 161 116 16580 0.02

80 190 3.61 102 24201 0 88 3.63 165.5 122 18047 0.03

78 189 3.61 101 26572 0 88 3.61 165.5 120 20997 0.03

82 3.93 9.4 110 27916 0.01 88 3.89 2.7 138 22304 0.02

82 3.93 153 104 29825 0.02 90 3.93 183 130 23623 0.04

80 3.85 135.6 106 33182 0.01 90 3.83 170 132 25017 0.01

76 6.87 118.1 110 36558 0.04 82 6.83 208.4 132 26275 0.08

75 6.58 228 120 38608 0.06 90 6.54 211 130 27381 0.05

80 6.24 230.8 125 39924 0.02 90 6.24 208 132 28785 0.05

90 6.44 86.7 132 42458 0.03 104 -6.38 88.2 126 31058 0.01

110 6.83 96.8 138 43946 0.19

115 6 250 #N/A 44133 0.06 96 6.18 217.8 132 32839 0.06

126 115 134

112 6.3 232 140 34972 0.12

124 6.22 230 142 35777 0.1

140 134 143

142 6.34 97.3 44133 0.22 142 6.53 88.9 124 37098 0.18

134 6.54 90.2 44133 0.3 146 7.01 92.6 37987 0.3

144 44133 156 37987

Page 19 of 46



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-13 EE-14
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-13 vapEE-13 EE-13 EE-13 wa EE-13 EE-13 EE-14 vapEE-14 EE-14 EE-14 wa EE-14 EE-14

145 145

145 110

140 #N/A

148 44133 130

191 196

135.5

134 142

170 190

180 195 195

190 201

102.5

172 180

160 176

175

182 180

185 198

174 180 176 200

179.5 184 181 192

172.5 180 170.5 186

170 196

167 180

118

105.5

137 150 181.5 196

101.5 171.5 182

142 150 122

148 145

122 142

194

117 114

99.5 109.5

97.5 112.5

112

172

114 172

125 185

125 185

123 187

180

134

136

136 178

140 175

175

130 180

126 179

118 128 165.5 182

120 132 169.5 180

151 170 144.5 160

130 195
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-13 EE-14
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-13 vapEE-13 EE-13 EE-13 wa EE-13 EE-13 EE-14 vapEE-14 EE-14 EE-14 wa EE-14 EE-14

130 184

100

148.5

150

133 142 184 196

196

200

160 184

140.5 154 168.5 182

141.5 154 167.5 186

138.5 150 169 187

150 173

152 175

150 164

121.5 138 174 200

121.5

100

187

145 185

145 154

86 78

185

180

82 180

82

104 84

80
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-15 EE-16
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-15 vapEE-15 EE-15 EE-15 wa EE-15 EE-15 EE-16 vapEE-16 EE-16 EE-16 wa EE-16 EE-16

72 5.7 287 70 1859 0.05 72 5.2 165 72 2438 0.04

80 4.6 128 80 2473 0.14 80 4 92 80 944 1.11

80 0.03 109 80 2932 0.06 80 8.1 34 80 3694 0.2

97 90 3147 94 82 1527

84 4.2 10 82 3421 0.16 80 3.2 130 80 4330 0.16

80 3.9 54 80 3734 0.18 80 3.9 53 80 5129 0.18

98 3.93 74 90 4132 0.02 100 3.89 129 83 5795 0.04

84 3.9 74 82 4429 0.2 78 4 101 82 6232 0.2

102 7.23 75 90 4758 0.08 92 6 82 7125 0.12

82 1.5 83 4969 0 81 2 80 7649 0

81 6.8 86 5398 0.12 80 6.92 80 8687 0.16

75 88

82 2.1 71 85 5967 0.01 80 2 68 80 10030 0.015

88 2.98 90 6287 0.02 101 5.74 27 81 10426 0.01

82 3.69 49 86 6795 0.06 80 2.9 49 80 11920 0.1

85 2.7 89 6808 0.04

84 3.06 47 88 6877 0.04 80 -2.9 49 82 12999 0.08

82 -3.38 53.2 89 7061 0.05 82 -3.47 53.5 82 13853 0.07

80 88 7452 0.02 78 82 15199 0.04

86 3.9 68.9 90 7614 0.04 71.5 3 133.8 86 15732 0.04

77 3.65 75.4 90 7700 0.03 85 3.41 118.6 75 16240 0.04

76 90 8086 0.02 73 87 17753 0.04

80 3.63 50 86 8361 0.1 76 3.41 52 80 18940 0.2

78 3.45 48 92 8677 0.01 80 3.37 50 94 20300 0.04

86 3.63 48.5 102 8992 0.04 84 3.39 45.6 96 21414 0.04

96 3.97 74 100 8956 124 21525

80 3.79 105 8969 0.02 74 71 21525

82 3.8 71.2 102 9339 0.01

80 3.65 72.7 104 9822 0.02 80 3.61 207 71 21525 0

80 3.63 72.4 102 10882 0.02 80 3.61 206 70 21525 0.01

88 3.91 60.2 112 11555 0.03 82 3.75 54 74 21525 0

84 3.91 72.1 115 12401 0.2 85 3.75 240 80 21525 0

80 3.83 71 112 13285 0.02 75 21525 0

80 6.89 74.6 112 14605 0.08 70 21525

70 6.52 75 113 16025 0.06 63 185 21525 0

75 6.24 78.9 115 17951 0.2 63 182.7 21525

84 6.38 74.6 132 21706 0.05 0.21 5.6

86 7.23 75.8 122 23697 0.1 0.23 5.9

70 6.24 72 122 25292 0.1

95 140

150

85 6.04 118.1 135 26262 0.18 170

106 160 185 185

90 6.44 92.4 148 28118 0.16 0.43 31.8 164.5 0.1

182 7.15 99.3 31114 0.26 0 61.3 189.5 0.2

#N/A 182 32341 187.5
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-15 EE-16
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-15 vapEE-15 EE-15 EE-15 wa EE-15 EE-15 EE-16 vapEE-16 EE-16 EE-16 wa EE-16 EE-16

130 190

195

205

182

143.5 182.5

117.5 182.5

141.5 174.5

145 182.5

200 200 185 185

204 204

192 90

174.5 188

172.5 186

146.5 166 176 182

164 185

190 192

176 190

163.5 180 179 190

170 186 184 188

161.5 176 184.5 188

183 190

175 190

194 185

160.5 174 189 174

177.5 190 169 170

117.5 184 188

157.5 164 185.5 200

184 190

180

178 192

180 185

179 180

187.5 192 187.5 192

111 148 158 190

164 193

200 150

170 187

172 183

173 187

172 190

178 182

176 184

172 180

170 175

175 172

165 152

167 190

143.5 166 177 178

142 164 178 180

124 130 182.5 192

153.5 172 168.5 170

185
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-15 EE-16
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-15 vapEE-15 EE-15 EE-15 wa EE-15 EE-15 EE-16 vapEE-16 EE-16 EE-16 wa EE-16 EE-16

170 195

195

189

112.5 183.5 186

112 184 186

165.5 180 185.5 192

177 195

170 170

158.5 172 160.5 154

170 174 161 156

182.5 194 155.5 154

167 165

165 165

170 168

155.5 190 173.5 174

112 112 172 176

180

180

195 160

173 99

171 120

164

86 182

170

170

170 80

105.5 105.5 187 184

179 190

179 193

119

138

190

100

190

190

82 80

124 122 190 190

82 105.5

172 190

170 172
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-17 EE-18
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-17 vapEE-17 EE-17 EE-17 wa EE-17 EE-17 EE-18 vapEE-18 EE-18 EE-18 wa EE-18 EE-18

71 5.5 141 84 1235 0.03 72 0 72 242

81 4.5 163 82 2410 0.18 80 4.5 157 80 752 0.14

82 0.07 47 82 3202 0.2 80 4.9 189 82 1392 0.18

92 83 3538 98 84 1496

82 3.2 81 80 4003 0.18 80 3 57 84 1898 0.16

82 3.8 54 82 4824 0.2 78 1935

96 3.81 53 82 5217 0.03

82 4 74 80 5641 0.18

90 5 84 6180 0.2

82 2 80 6465 0

84 6.84 88 7080 0.3

54 105

82 2.1 52.4 78 7852 0.03

80 36 39 80 8254 0.08

84 2.78 48 84 9227 0.12

84 2.74 84 9708 0.06

86 -2.76 47 82 10072 0.08

82 -3.47 53.2 86 10854 0.05

80 88 11820 0.04

82 2 91.6 90 12390 0.04

78 3.47 88.5 87 12654 0.03

75 90 13721 0.06

80 3.49 68 90 14312 0.02 126

86 3.34 46 104 15535 0.04

82 3.41 46.2 92 16450 0.04 74 0

96 3.83 73 104 17932 161

83 3.65 105 18543 0.01

89 3.49 120.5 107 20270 0.02

88 3.45 140.5 114 21262 0.02

86 3.4 140.5 112 23073 0.02

88 3.73 64 116 24118 0.02

87 3.75 118.6 122 25298 0.03

85 3.67 98.3 125 26561 0.02

80 6.91 145 120 27920 0.08

75 6.53 150.5 118 29132 0.08

77 6.3 160 122 30459 0.08

88 6.36 87 122 32815 0.1 2.48 34.8

88 7.27 97.6 122 33814 0.14

75 5.96 177.8 125 34888 0.1

95 127 103

85 6.32 178.6 128 37225 0.19 100

87 6.32 203.3 125 38168 0.18 100

112 150 113 113

100 6.44 88.5 146 39457 0.18 3.73 50.2 106.5 0.18

122 7.01 54.8 39534 0.12 0.24 56.4 106 0.2

142 109.5
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Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-17 EE-18
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-17 vapEE-17 EE-17 EE-17 wa EE-17 EE-17 EE-18 vapEE-18 EE-18 EE-18 wa EE-18 EE-18

118

145

180

184

143.5 106.5

155.5 109.5

153 106.5

153 172

208 208

187 187

190

140 90

175.5 172

184.5 200

170

200

195 91

173 188

170 188

189.5 200

162

170

134

191 200

144.5 150

184 194

168.5 174

97

140 97

180 102

157 1400 90

181.5 192

153 178

140 180

175

165 90

183 88

180 83

165 80

174

182

180

180

170

179

179

175

165.5 178

165.5 178

164.5 170

166 176
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-17 EE-18
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-17 vapEE-17 EE-17 EE-17 wa EE-17 EE-17 EE-18 vapEE-18 EE-18 EE-18 wa EE-18 EE-18

90

160

175

166 172 105 106.5

166 172 105 108

179.5 200

182 195

183

165

162.5 170

157.5 164

151.5 158

160

185

187

178.5 196

186 196

200

195

195

155

100

180

80

82 80

160

186 194

173 108

143

130

80

200 80

95

200 80

156

174

177 198 115

136 80 82

160

140

176 80
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-19 EE-20
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-19 vapEE-19 EE-19 EE-19 wa EE-19 EE-19 EE-20 vapEE-20 EE-20 EE-20 wa EE-20 EE-20

71 0 130 70 164 70 5.3 141 69 1849 0.01

80 4.6 12 81 811 1.41 80 4.8 146 70 2650 0.11

80 4.9 110 80 1718 0.16 82 4.7 114 68 3408 0.14

96 80 2099 100 70 3715

80 3.1 154 80 2617 0.14 82 3.2 135 70 4153 0.14

80 3.7 55 80 3558 0.1 84 3.9 56 80 5090 0.1

98 3.87 60 82 3966 0 100 3.87 53.5 60 5373 0

80 4 159 80 4435 0.16 84 4 148 78 5828 0.18

91 7 83 5058 0 94 5 70 6398 0.03

80 3 80 6490 0 83 2 68 6751 0

80 6.89 80 6215 0.02 83 6.9 70 7572 0.08

150 138

80 2.08 135 80 7345 0.02 83 2.1 118 68 8637 0.01

81 0.65 93 79 7751 0.02 102 2.6 94 98 2243

80 3 135 80 9258 0.04 74 2.9 38 80 10248 0.04

80 2.72 81 9819 0.01

82 -2.78 46 80 10268 0.04 76 -2.86 45 82 11152 0.02

79 -3.49 53.2 81 11496 0.02 82 -3.47 53.5 72 11911 0.03

75 82 12861 0.04 80 72 12800 0.02

86 5 162.4 82 13457 0.02 82 3 158.6 72 13271 0.02

72 3.56 170 80 13912 0.01 77 3.61 161 72 13774 0.01

68 80 9378 0.03 75 72 14815 0.02

82 4.67 52 72 16295 0.06 72 3.67 52 74 15545 0.14

76 3.53 47 82 17499 0 78 3.58 49 74 16134 0.02

78 3.63 48.3 82 18226 0 88 3.63 48.3 86 16790 0.02

94 3.97 148 84 19716 98 3.97 131 82 17624

75 3.77 84 20380 0 80 3.81 80 18049 0.01

80 3.64 189 85 22356 0 80 3.65 173 88 19244 0

85 3.65 200 85 23532 0 82 3.63 180 90 20066 0

82 3.63 198 82 26137 0 82 3.61 178 89 21721 0

85 3.91 53.7 100 27111 0.01 74 3.93 60.2 96 23956 0.02

87 3.95 207 89 28397 0 87 3.97 191.3 97 25175 0.01

85 3.83 195.7 95 30552 0.01 82 3.85 174 102 26535 0.01

80 6.92 238.6 95 32220 0 80 6.92 210.5 97 27717 0.03

72 6.52 245.7 95 33650 0 75 6.52 217 98 28762 0.02

78 6.22 240.5 100 35208 0 75 6.28 215.1 100 30162 0.02

88 6.38 87.3 108 37827 0.01 82 6.38 87.8 106 32699 0.01

98 7.02 97.5 110 39532 0.02 104 7.29 98.3 86 33693 0.08

85 6.22 218.9 115 41619 0 75 3.81 184.3 105 34582 0.06

105 125 98 126

100 5.34 243 123 44029 0.09 100 6.18 233 120 33280 0.1

110 5.54 250 133 44897 0.04 132 6.2 245 33123 0.2

142 154

60 5.28 74 104 45967 0.12 142 6.2 86.2 13123 0.22

146 6.14 37 96 45967 0.1 154 7.11 97.5 33123 0.14

152 104 138
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Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-19 EE-20
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-19 vapEE-19 EE-19 EE-19 wa EE-19 EE-19 EE-20 vapEE-20 EE-20 EE-20 wa EE-20 EE-20

195

140 110

130

143.5 136

123.5

169.5 136

154.5 136 172

191 191 190 190

195 195 185 185

182 185

180.5 196 151.5 160

172 186 183.5

105 178 180

180 175

185 182

190 185

153.5 170 186.5 186

188 186

114.5 180 188 184

176 183

175 175

151

166.5 170 185 176

154.5 172 182 182

158.5 170 184.5 180

151 170 176.5 172

93 175

170 180

170 187

140 178

142 158 178.5 174

101

142 160 148 170

158 168

155 170

120 169

155 170

160 172

162 172

152 176

150 174

156 178

157 177

157 175

150 180

160 179

126 158 178 180

128 156 178 182

140.5 158 184 180

129.5 152 177.5 174

180
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-19 EE-20
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-19 vapEE-19 EE-19 EE-19 wa EE-19 EE-19 EE-20 vapEE-20 EE-20 EE-20 wa EE-20 EE-20

160 172

170 187

150.5 172 187.5 186

152 174 188 186

145 164 171 182

175

175

154 155

117.5 146 123

131.5 156 153.5 150

122.5 140 150.5 144

146 150

148 155

140 160

177.5 184

186.5 186

186

187

150

132

128 166

122

110

132

150

134

112.5 179 180

180

85

82

123 80 139 92

80 86

170 125

148 174
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-21 EE-22
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-21 vapEE-21 EE-21 EE-21 wa EE-21 EE-21 EE-22 vapEE-22 EE-22 EE-22 wa EE-22 EE-22

81 5.3 170 79 2084 0.05 72 5.7 292 75 1410 0

72 0 150 69 2432 0.1 80 4.7 151 70 1988 0.1

78 4.9 98 80 3590 0.12 80 4.8 112 80 2477 0.12

94 82 3936 98 86 2678

84 4.2 57 80 4472 0.16 80 4.2 58 82 2925 0.1

82 3.8 40 87 5587 0.14 80 3.8 54 82 3420 0.12

88 3.81 15 86 6019 0.02 99 3.91 62 88 3589 0

82 3.9 45 82 6546 0.18 82 78 3654

92 7.15 90 84 7280 0.05 104 7.15 220 3655 0

82 5 0 82 7670 0.1 81 3.32 0 78 3768 0

82 6.83 81 8638 0 86 6.85 82 3778 0

4.3 196

82 2.03 82 9869 0.02 80 2.12 160 78 3767 0

88 5.7 22 90 10563 0 100 5.6 4.2 100 3776 0.02

84 3.06 47 84 12110 0.06 90 3.6 40 90 4178 0.04

89 2.7 84 12709 0.03 84 2.54 84 4170 0.01

84 -3.01 47 86 13127 0.04 90 -2.94 46 88 4170 0.02

83 -3.38 50 86 1421 0.02 82 -3.45 53.5 75 4170 0.01

80 86 15598 0.06 78 73 4170 0.02

82 6 190 87.5 16053 0.02

78 3.43 87 16463 0.01 75 3.65 170 65 4179 0.01

75 88 17729 0.04 74 3.91 64 4179 0

92 3.45 48 80 19093 0.2 74 3.65 50 68 4170 0.1

80 3.49 46 90 20118 0.02 78 3.55 48 70 4170 0

88 3.59 32.7 104 21349 0.02 86 3.59 48.6 76 4179 0.01

84 4.09 17 96 22963 3.95 204 4170

85 103 23923 0.04 78 3.81 73 4169 0

84 3.51 6 106 26112 0.02 80 3.79 180 4170 1

84 3.55 27.5 108 27184 0 80 3.61 215 73 4179 0

83.3 3.5 128.5 106 29209 0 80 2.61 210 73 4170 0

96 3.79 49.4 116 30388 0.01 76 0.03 30.8 78 4160 0.01

80 3.75 115 31265 0.01 80 3.97 254 80 4179 0

87 3.71 118 32902 0.01 87 3.83 243 75 4169 0

93 6.78 118 34650 0.01 92 6.72 225 72 4179 0.03

95 6.3 59 116 35823 0.02 62 6.58 218 90 4179 0

95 6.26 120 37121 0.02 92 6.08 250 62 4179 0.01

96 6.32 44.6 124 39536 0.04 92 5.94 79.5 72 4179 0.01

106 6.46 63.2 122 40925 0.1 80 6.87 94.6 106 4179 0.06

92 6.01 115 42293 0.03 93 6.2 243 #N/A 4179 0.06

105 125 110

100 5.8 125 45557 0.1

125 5.94 140 46911 0.08

142 156 119

140 6.1 66.4 154 48826 0.18 120 6.24 87.4 4179 0.08

156 6.32 90.5 51203 0.14 120 7.21 93 4170 0.1

156 51203 128 4170

Page 31 of 46



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-21 EE-22
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-21 vapEE-21 EE-21 EE-21 wa EE-21 EE-21 EE-22 vapEE-22 EE-22 EE-22 wa EE-22 EE-22

190 115

200 186

190

180

133.5 172.5 210

186.5 204 180 200

175.5 202 161 184

179.5 200 131.5

200 200

200 200 190 190

176 147 100

123.5

183 182 81.5

135

190 180

200 200

199 172

179.5 192 177.5 194

178.5 190 166.5 182

187 200 167.5 186

200 180

200 195

196 185

95.5 161.5 150

189.5 200 167 172

184.5 198

171.5 186 162.5 180

107 175

130 103

196 180

 195 175

94 146.5 166

177 172

145 190 134 152

192 144

195

190 136 105

190 155

192 155

192

194

186 160

200 160

199 155

197 155

195 154

159.5 172 129 152

158 170 128 150

163 176 138.5 156

165.5 180 195.5 166

200 190
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-21 EE-22
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-21 vapEE-21 EE-21 EE-21 wa EE-21 EE-21 EE-22 vapEE-22 EE-22 EE-22 wa EE-22 EE-22

187 170

175

170

174.5 188

174 186

187.5 200

195 180

195 175

185 172

168.5 184 139.5 160

172 184 145 164

188 182 143.5 160

183 155

188 157

186 163

182.5 202 155.5 200

179.5 200 139.5 160

200 166

200 168

194

193 148

192 145

188 166

188 177

178

190

190 160

82 82

104 88 130 82

 80 82

180

171 128

180 164
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-23 EE-24
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-23 vapEE-23 EE-23 EE-23 wa EE-23 EE-23 EE-24 vapEE-24 EE-24 EE-24 wa EE-24 EE-24

79 0 140 79 163 78 0 223 78 238

76 151 80 456 0.1 70 0.115 75 72 858 0.12

78 61 80 960 0.12 80 4.9 113 80 1937 0.12

100 83 1268 100 83 2356

82 0.42 57 80 1879 0.12 80 3.2 44 80 2865 0.14

80 3.9 54 87 3061 0.14 84 8 54 82 3924 0.1

86 3.92 72 83 4002 0 96 3.85 190 84 4354 0.01

84 3.8 77 82 4270 0.16 82 3.9 194 88 4839 0.16

96 7.1 136 84 5095 0.02 100 7.15 216 84 5463

82 2 85 82 5383 0 83 4 83 5775 0

81 0 80 5637 0 84 6.87 84 6458 0

144 183

78 2.02 145 75 5637 0 81 2.1 154 84 7638 0.01

99 2.66 42 98 0.02 88 5.66 36 88 8292 0.02

84 3.2 48 78 5647 0.04 82 3.06 46 78 9093 0.04

88 2.7 85 5637 0.02 88 2.62 82 9096 0.01

86 -3.02 47 80 5637 0.04 80 -3.02 46 80 9097 0.04

80 -3.53 53.2 74 5969 0.04 82 -3.49 54 85 9368 0.02

72 75 5969 78 86 10239 0.05

89 4 210 88 10628 0.02

64 64 5969 75 3.61 207.5 85 10959 0.01

72 3.91 213 61 5969 0.01 72 88 11919 0.01

74 3.65 50 88 12812 0.2

76 3.53 48 89 13754 0.01

80 3.61 48.6 90 14574 0.02

90 3.79 115 86 7095 85 4.11 188 93 5727

80 3.79 82 7869 78 3.81 92 16401 0

80 3.8 165 84 10085 0 81 3.74 217 96 18378 0.02

80 3.63 165.7 84 11546 0 80 3.59 220.4 102 19324 0

79 3.61 165 82 12230 0 80 3.6 165.5 101 21277 0

82 3.91 64.6 104 12393 0

85 3.91 114 115 13133 0.01 87 3.97 226.2 120 23420 0

85 3.85 165 125 14332 0 85 3.85 205 130 24520 0

80 6.91 203.8 125 15531 0.02 105 6.79 253 135 25827 0

75 6.58 204 130 16551 0.01 118 6.35 253 145 26771 0.01

110 6 255 16898 0.05 138 5.8 240 162 27784 0.01

114 5.94 78.6 16898 0.04 150 6.34 88.5 160 29115 0.05

92 7.25 108.6 166 17726 0.03 180 6.5 83.6 122 29595 0.1

115 6.04 245 153 18592 0.05 168 6.1 213 #N/A 29595 0.2

111 162 185

127 5.4 245 136 19966 0.1 185 5 162 #N/A 29595 0.4

140 4.33 218 150 20171 0.1

148 194

150 5.18 73.2 20181 0.08 190.5 4.66 60.2 #N/A 29595 0.1

144 5.88 95.4 20170 0.2 192 2.76 60.2 #N/A 29595 0.3

204 20181 194 29595
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Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-23 EE-24
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-23 vapEE-23 EE-23 EE-23 wa EE-23 EE-23 EE-24 vapEE-24 EE-24 EE-24 wa EE-24 EE-24

172 200

195

100 195

110 190

136 188

116 192

140

162

196

170 196

192 198

163 176 193.5 196

154.5 164 147

146 158 176.5 190

160 192

162 196

173 190

163.5 174 160.5 100

157.5 170 184 196

154 170 180.5 200

174 142

168 155

167 100

166.5 180

165.5 170 171.5 182

156.5 162 159.5 120

154 164 138

161 157

161 160

168 162

155 167

140.5 152 122.5

145 164 143.5 150

93 150 112

147

170

128

88 134

80 178

174

160 174

150

145 198

150 197

145

150 187

134.5 148 120.5 182

136 148 120 182

146.5 158 82.5

130.5

160 185
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-23 EE-24
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-23 vapEE-23 EE-23 EE-23 wa EE-23 EE-23 EE-24 vapEE-24 EE-24 EE-24 wa EE-24 EE-24

150 186

172.5 200

174 200

103.5 184.5 206

205

205

203

118 134 178.5 202

141.5 162 167.5 196

142.5 166 195.5 198

166 200

162 200

163 200

127.5 150 145.5 180

88.5 166 200

200

200

152 191

148 190

84

86 88

164.5 194

192

80

80 84

103 107 90

80 82

168
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-25 EE-26
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-25 vapEE-25 EE-25 EE-25 wa EE-25 EE-25 EE-26 vapEE-26 EE-26 EE-26 wa EE-26 EE-26

81 5.2 70 2852 0.02 75 0 181 76 782

70 4.5 64 70 3675 0.18 81 4.5 10 81 782 0.14

80 4.9 118 80 4335 0.1 80 59 80 782 0.14

98 88 4621

82 4.2 58 82 4972 1.2 86 4.2 57 82 2865 0.12

82 3.9 55 84 5704 0.14 86 3.8 54 80 782 0.1

98 3.91 161 88 918 0.01 100 3.85 52 100 0.01

86 3.9 169 84 6495 0.18 86 78 782

100 6.99 191 88 6834 0

82 2 130 82 7086 0 80 782

82 6.83 82 7098 0 80 0.31 79 782 0.19

165 142

82 2.08 140 83 7521 0 78 69 76 782 0

100 5.66 5.1 100 7953 90 2.3 101 0

84 3 49 84 8949 0.04 78 0 78 782 0.02

86 2.7 84 9343 0.01 82 82 782 0

86 -3.01 48 86 9660 0.04 80 -2.88 46 78 782 0.02

82 -3.45 53.5 85 10322 0.02 85 -3.43 53.5 75 782 0.02

80 85 0.06 82 73 782 0.05

88 4 170 88 0.02

75 3.53 168.4 83 0.2 75 3.65 57 75 682 0.02

75 88 0 75 65 682 0.01

80 3.63 70 88 0.3 78 3.63 54 68 782 0.1

80 3.47 49 88 0.2 80 3.49 48 72 7.82 0.02

90 3.47 53.7 95 518 0.2 82 3.59 49.4 74 782 0.02

90 4.07 118 96 2858 87 4.11 235 682

81 3.79 95 0.04 80 3.81 75 788 0

83 3.69 157.5 100 8111 0.04 80 3.67 73 782 0

83 3.62 161.4 103 10159 83 3.63 50 73 782 0

82 3.61 158.5 102 14038 0.03 82 3.61 138.1 72 782 0

86 3.85 66.7 108 16212 2

86 3.97 215 106 17355 85 3.95 80 782 0

84 3.85 197 112 18588 0.01 85 3.83 100 9999307 0

90 6.92 240 106 19476 0.01 88 6.92 100 1018 0.01

90 6.54 242.4 107 19952 87 6.56 100 1994 0.01

100 6.18 250 110 20994 0.02 90 6.26 105 3111 0.01

100 6.3 86.4 126 21067 0.05 92 6.4 87.8 112 5129 0.03

110 6.83 93.2 120 21911 0.1 98 7.35 99.7 124 6326 0.2

90 6 255 #N/A 22183 0 90 6.26 119 7796 0.02

128 110 125

110 6.3 130 9639 0.1

125 6.02 140 10320 0.25

152 133 145

150 6.48 98.9 #N/A 22184 0.12 118 6.38 94.5 134 12679 0.12

170 132 13287
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Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-25 EE-26
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-25 vapEE-25 EE-25 EE-25 wa EE-25 EE-25 EE-26 vapEE-26 EE-26 EE-26 wa EE-26 EE-26

175 130

110 105 160

100 112 #N/A 16372

160 135

138 122

128

108 132

156 150

200 200

202 202 183 183

103 190

181 192 176.5 184

171.5 190

163.5 184

195 180

198 185

197 186

183.5 200 178 184

183.5 194 174 184

180.5 200

195 160

190 100

109

166.5 178

166 176 172.5 184

143.5

161.5 180 166 176

171 182

163 182

160 118

180 117

96

91.5 91.5

85 87

180 170

101 120 110

121

120

194

192

182 178

185 184

180 180

189 190

187 190

173.5 188 169 190

172.5 186 168 190

174.5 180

174.5 190 171.5 180

190 180
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-25 EE-26
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-25 vapEE-25 EE-25 EE-25 wa EE-25 EE-25 EE-26 vapEE-26 EE-26 EE-26 wa EE-26 EE-26

185 181

90

181.5 196

182 194

149.5 175.5 194

190

195 204

179 180

161.5 174 170.5 184

164 176 171 182

163.5 176 166.5 178

177 183

174 185

177 185

172.5 200

80 133.5

189

186 182

190

185

184

185 184

188 188

171.5

80  

84 84

147 198 187 188

106 80 121 82

188 196

168 188
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

EE-27 EE-28
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-27 vapEE-27 EE-27 EE-27 wa EE-27 EE-27 EE-28 vapEE-28 EE-28 EE-28 wa EE-28 EE-28

77 0 79 158 80 0 193 80 242

82 0.5 157 81 321 0.12 81 4.5 187 81 0.12

80 4.9 112 80 772 0.1 82 4.9 122 82 0.14

92 84 1037 96 84

80 3.2 62 80 1908 0.14 82 3.3 166 82 0.14

80 3.9 54 80 2196 0.12 82 3.9 56 80 0.14

96 3.84 56 86 2438 0 98 3.85 53 86 0

80 4 60 80 2842 0.16 82 3.9 164 80 0.18

90 6 84 3427 0 90 6 84 0.02

80 3 82 3759 0 82 3 80

81 3.3 62 81 3866 0 80 3.38 141 80 0.01

80 6.89 82 4565 0.4 82 6.89 82 0.04

61 137

80 2.97 61 82 5500 0 81 2.75 119 81 0.005

99 0 25 88 5825 0.02 98 2.8 144 80 0

80 2.68 47 80 7028 0.02 82 3.5 49 82 1084 0.04

80 2.62 82 7584 0.01 82 2.7 82 1610 0.01

82 -2.68 46 82 7925 0.02 82 -2.78 48 84 1935 0.02

80 -3.43 53.5 83 8727 0.04 81 -3.34 54 82 2600 0.02

86 80 9652 0 79 82 3477 0

84 3 220 94 9881 0.02 87 4 194 82 3968 0.04

75 3.61 1910 65 9781 0.01 75 3.61 197 81 4345 0.03

70 58 9881 0.02 73 82 5841 0

72 3.63 60 64 9881 0.2 74 3.63 189 82 7118 0.1

74 3.51 47 68 9881 0.01 78 3.55 50 84 7572 0.01

90 3.63 49.5 72 9881 0 80 3.65 59.4 84 8163 0

90 3.93 63 90 9928 90 4.11 190 86 9013

78 3.79 85 10607 0 80 3.81 85 9774 0

80 3.65 89 12327 0 80 3.67 2189 86 11605 0

80 3.63 88 13469 0 82 3.65 168.5 95 14022 0

80 3.61 86 15632 0 82 3.65 166.5 93 18778 0

80 3.93 54.7 90 16815 0.01 87 3.71 150.6 78 18768 0.02

82 3.95 85.6 90 17882 0.01 90 3.93 242 80 18768 0

80 3.83 95 19042 0.01 3.81 202.7 18758 0

75 6.91 90 19863 0.03 70 18768

75 6.6 82 20247 0.24 60 207 18768 0.01

72 6.26 114 95 21026 0.02 72 203.8 18768

78 6.44 86.2 104 22246 0.02 0.33 32.1 0.1

106 7.27 108.3 82 23269 0.08 0.49 24.5 0.08

70 6.24 126.7 105 24106 0.06 18768

100 120 175

85 4.13 100.8 125 26112 0.1 170

90 4.21 123.8 134 26736 0.09 185

116 186 186

100 6.85 92.4 #N/A 27428 0.18 1.89 100.3 182.5 0.08

104 179.5
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Extraction well data

Operator
Sheet 
number Date

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

SO-BC 62 11/21/02 12:10

SO-BC 63 11/22/02 2:00

SO-BC 64 11/23/02 1:00

SO-BC 65 11/24/02 0:00

DA-EF 66 11/25/02 5:40

DA-EF 67 11/26/02 3:50

DA-EF 68 11/27/02 4:40

DA-EF 69 11/28/02 4:50

SO-BC 70 11/29/02 1:40

SO-BC 71 11/30/02 2:20

SO-BC 72 12/1/02 2:20

SO-BC 73 12/1/02 16:25

SO-BC 74 12/2/02 5:52

DA-EF 75 12/4/02 4:30

SO-BC 76 12/5/02 2:00

SO-BC 77 12/5/02 21:00

SO-BC 78 12/6/02 16:20

DA-EF 79 12/7/02 22:20

DA-EF 80 12/9/02 2:35

DA-EF 81 12/10/02 5:20

SO-BC 82 12/10/02 17:00

SO-BC 83 12/11/02 12:10

SO-BC 84 12/12/02 21:00

DA-EF 85 12/14/02 2:10

DA-EF 86 12/15/02 5:20

DA-EF 87 12/16/02 4:20

DA-EF 88 12/17/02 4:32

DA-EF 89 12/17/02 13:30

SO-BC 90 12/18/02 1:30

SO-BC 91 12/19/02 18:00

SO-EF 92 12/21/02 6:00

SO-EF 93 12/22/02 6:00

DA-EF 94 12/23/02 7:00

DA-EF 95 12/24/02 17:10

DA-EF 96 12/25/02 18:00

DA-EF 97 12/26/02 5:00

SO 98 12/26/02 20:00

SO 99 12/27/02 20:00

SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00

DA-EF 102 12/31/02 6:45

DA-EF 103 1/1/03 8:30

DA-EF 104 1/2/03 6:15

DA-EF 105 1/2/03 21:20

SO-BC 106 1/4/03 0:00

BC 107 1/4/03 20:00

BC 108 1/6/03 0:00

BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00

EE-27 EE-28
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-27 vapEE-27 EE-27 EE-27 wa EE-27 EE-27 EE-28 vapEE-28 EE-28 EE-28 wa EE-28 EE-28

112

85

97

98 #N/A 134.5

86 181.5

96

106

150

150 150 190

93 188

127.5 128 173.5 192

125.5 130 172.5 182

127 136 112.5

130 178

183

96 186

153 162

171.5 180

130 136 168.5 180

125 186

125 185

105 185

128.5 140 163 174

128 138 152.5 160

152 172

118.5 128

90

106

115 124 157 172

80.5 156.5 170

130

145 135

90 90 108 90

130

125

127 174

128 174

112 166

190  

125 165

125 165

111 120 141.5 160

114 120 140 156

119 124 154 168

111 122

130 180
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Extraction well data

Operator
Sheet 
number Date

DA-EF 111 1/9/03 4:38

DA-EF 112 1/10/03 2:15

DA-EF 113 1/11/03 6:40

SO-BC 114 1/12/03 0:00

SO-BC 115 1/13/03 0:00

SO-BC 116 1/14/03 0:00

DA-EF 117 1/15/03 6:45

DA-EF 118 1/15/03 18:00

DA-EF 119 1/16/03 17:00

SO-BC 120 1/17/03 22:00

SO-BC 121 1/18/03 22:00

SO-BC 122 1/19/03 22:00

DA-EF 123 1/21/03 1:50

DA-EF 124 1/22/03 4:00

DA-EF 125 1/23/03 6:10

SO-BC 126 1/23/03 22:00

SO-BC 127 1/24/03 22:00

SO-BC 128 1/25/03 22:00

DA-EF 129 1/27/03 6:40

DA-EF 130 1/28/03 22:30

DA-EF 131 1/29/03 6:30

DA-EF 132 1/30/03 3:40

SO-BC 133 1/30/03 22:00

SO-BC 134 1/31/03 22:00

SO-BC 135 2/1/03 22:00

SO-BC 136 2/2/03 22:00

DA-EF 137 2/4/03 6:20

DA-EF 138 2/5/03 5:30

DA-EF 139 2/6/03 3:50

SO-BC 140 2/6/03 22:00

SO-BC 141 2/7/03 22:00

SO-BC 142 2/8/03 22:00

DA-EF 143 2/10/03 6:00

DA-EF 144 2/10/03 20:30

DA-EF 145 2/12/03 4:40

SO-BC 146 2/13/03 6:00

SO-BC 147 2/14/03 6:00

SO 148 2/14/03 18:10

DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00

BC 151 2/17/03 22:00

SO-BC 152 2/18/03 22:00

SO-BC 153 2/19/03 22:00

SO-BC 154 2/20/03 22:00

SO-BC 155 2/21/03 22:00

BC 156 2/22/03 22:00

SO 157 2/23/03 22:00

SO 158 2/24/03 22:00

EE-27 EE-28
oF in Hg ft water oF gallons in water oF in Hg ft water oF gallons in water
Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

Vapor 
temp Vacuum

Bubbler 
dP

Liquid 
temp Cum flow Pitot dP

EE-27 vapEE-27 EE-27 EE-27 wa EE-27 EE-27 EE-28 vapEE-28 EE-28 EE-28 wa EE-28 EE-28

125 190

125 284

98.5 125.5

100 126

119 126 124.5

208

113 126 137.5 162

107 118 143 170

112 127 153.5 176

135 160

130 160

140 162

83.5 81.5

102.5 92

150

155

154

86 80

80

158 92

80

158

152
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

Calculated vapor flow rates

scfm scfm scfm scfm scfm

EE-1 EE-2 EE-3 EE-4 EE-5 EE-6 EE-7 EE-8 EE-9 EE-10 EE-11 EE-12 EE-13 EE-14 EE-15 EE-16

0 0 0 0 0 0 0 0 12 0 0 0 0 15 11 10

22 20 25 0 17 0 16 16 17 23 0 0 20 17 19 53

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19 17 19 9 19 22 17 20 22 30 20 0 17 13 13 21

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19 21 21 18 21 22 23 61 61 18 26 22 17 20 20 21

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 22 22 19 19 21 16 16 21 23 0 21 16 19 22 22

5 5 10 0 7 10 5 5 11 0 0 7 0 11 7 10

20 21 26 0 22 0 21 20 25 26 0 5 21 23 23 23

11 6 18 0 16 20 5 0 21 25 0 14 5 11 13 17

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 7 16 0 17 19 10 0 23 27 0 48 11 21 17 19

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 0 7 0 0 7 7 0 7 11 0 7 5 5 5 6

7 0 7 8 0 0 17 7 0 17 0 7 0 0 7 5

10 10 13 0 10 15 13 7 15 13 0 14 0 28 12 16

0 0 0 0 0 0 0 0 10 12 0 7 9 7 10 0

10 10 10 8 10 13 10 7 13 10 8 7 10 11 10 16

6 10 14 8 8 12 8 8 10 11 0 10 11 13 13 15

5 0 16 0 0 8 8 0 0 9 0 5 9 34 8 11

0 10 0 0 7 10 0 0 7 10 0 7 7 28 10 10

0 5 13 0 0 8 5 0 7 9 0 7 15 29 9 10

11 6 0 0 0 8 8 0 11 15 0 7 0 9 8 11

22 7 0 0 16 16 21 20 21 10 0 5 5 10 16 23

5 5 0 0 5 7 7 0 9 10 6 5 5 5 5 10

5 7 0 0 7 10 5 0 10 7 0 5 5 10 10 10

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 20 5 5 0 0 5 7 0 0 0 7 7 0

0 0 0 19 0 0 0 0 0 0 0 0 5 0 0 0

0 0 0 20 0 5 0 0 0 5 5 0 0 7 5 0

0 0 0 20 0 7 0 0 5 7 0 0 0 9 7 0

0 51 0 19 0 7 0 0 7 7 0 0 0 9 7 5

0 0 0 22 5 7 0 0 8 10 9 5 5 7 9 0

0 0 0 22 0 5 0 0 0 7 0 5 7 10 23 0

0 0 0 0 0 7 0 0 7 7 9 5 5 5 7 0

0 5 15 33 0 17 0 12 15 15 9 19 10 13 14 0

0 7 9 0 0 15 0 5 15 17 15 7 12 11 12 0

0 5 12 0 0 5 0 7 15 15 17 9 7 11 22 0

0 7 0 8 7 10 12 15 9 15 21 10 8 6 11 0

0 11 0 5 20 18 0 14 15 17 21 16 20 0 15 0

0 0 0 11 7 0 0 0 5 15 18 20 12 12 15 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 21 0 0 18 21 0 0 18 21 21 0 0 16 0 0

0 20 0 0 0 21 0 0 16 21 22 0 0 15 21 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 22 22 34 21 20 22 29 20 25 33 0 21 19 19 19

0 13 0 22 14 20 0 26 26 23 23 14 25 25 22 26

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

EE-17 EE-18 EE-19 EE-20 EE-21 EE-22 EE-23 EE-24 EE-25 EE-26 EE-27 EE-28

9 0 0 5 11 0 0 0 7 0 0 0

21 19 59 17 17 16 17 19 21 19 19 17

0 0 0 0 0 0 0 0 0 0 0 0

24 21 20 19 17 17 19 17 16 20 16 19

0 0 0 0 0 0 0 0 0 0 0 0

22 21 19 19 20 16 19 19 55 17 19 19

0 0 0 0 0 0 0 0 0 0 0 0

23 0 16 16 19 18 19 15 19 16 18 19

9 0 0 0 7 0 0 5 5 5 0 0

21 0 20 21 21 0 20 20 21 0 20 21

22 0 0 8 11 0 7 0 0 0 0 7

0 0 0 0 16 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 5

26 0 7 13 0 0 0 0 0 24 30 10

0 0 0 0 0 0 0 0 0 0 0 0

9 0 7 5 7 0 0 5 0 0 0 4

0 0 8 0 0 7 7 7 0 0 8 0

18 0 10 10 13 10 10 10 10 8 7 10

13 0 5 0 9 5 7 5 5 0 5 5

16 0 11 8 11 8 11 11 11 8 8 8

13 0 8 10 8 6 12 8 8 8 11 8

11 0 11 8 13 8 0 12 13 12 0 0

10 0 7 7 7 0 0 7 7 0 7 10

9 0 5 5 5 5 0 5 23 7 5 9

13 0 10 8 11 0 5 5 0 5 8 0

7 0 12 19 23 16 0 23 28 16 23 16

10 0 0 7 7 0 0 5 23 7 5 5

10 0 0 7 7 5 0 7 23 7 0 0

0 0 0 0 0 0 0 0 0 0 0 0

5 0 0 5 11 0 0 0 10 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 7 51 0 7 10 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 9 0 0 0

7 0 5 7 5 5 0 0 71 0 5 7

9 0 0 5 5 0 5 0 0 0 5 0

7 0 5 5 5 0 0 0 5 0 5 0

13 0 0 8 5 8 7 0 5 5 8 0

14 0 0 7 7 0 5 5 0 5 24 6

14 0 0 7 7 5 11 5 7 5 7 0

15 0 5 5 10 5 9 10 11 8 7 19

18 0 7 13 15 12 8 14 15 21 13 17

15 0 0 13 8 12 11 20 0 7 12 0

0 0 0 0 0 0 0 0 0 0 0 0

21 0 15 15 15 0 15 29 0 15 16 0

20 0 10 21 13 0 15 0 0 23 15 0

0 0 0 0 0 0 0 0 0 0 0 0

20 23 17 22 20 13 13 14 0 0 0 0

16 26 14 17 17 14 21 26 16 16 20 16

0 0 0 0 0 0 0 0 0 0 0 0
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Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

Calculated liquid totals

gallons gallons gallons gallons gallons gallons gallons

Total West perimeter North perimeter East perimeter South perimeter East half West half

3,661 1,588 479 #VALUE! 11,866 #VALUE!

34,271 5,717 2,666 2,952 3,717 18,200 16,071

0 0 0 0 0 0 0

52,210 8,533 4,664 6,111 5,031 29,820 22,390

58,725 9,834 4,632 7,239 9,651 34,689 24,036

72,392 11,649 9,288 8,175 11,975 42,123 30,269

0 0 0 0 0 0 0

91,063 16,329 8,471 12,078 17,879 54,748 36,315

93,453 13,213 6,404 11,848 21,048 59,605 33,848

105,420 18,981 8,059 12,827 21,396 63,438 41,982

118,427 21,233 8,485 17,121 23,834 73,253 45,174

126,103 22,388 11,031 16,261 25,556 76,598 49,505

3,866 0 3,866 0 0 3,866 0

141,311 23,954 11,562 19,339 28,878 85,799 55,512

239 0 0 0 0 0 239

161,530 26,471 13,627 23,222 32,831 98,383 63,147

144,042 22,499 13,576 15,324 34,956 82,192 61,850

186,794 24,773 18,152 26,744 31,970 115,728 71,066

126,997 31,686 19,795 5,427 22,059 47,084 79,913

201,501 35,889 20,910 28,041 34,728 115,788 85,713

212,445 39,053 23,605 28,669 48,472 132,762 79,683

232,828 31,790 26,772 30,302 52,492 142,382 90,446

198,028 27,382 27,306 12,712 41,321 115,682 82,346

246,419 34,569 28,720 31,408 56,016 150,155 96,264

245,508 38,184 25,782 33,737 47,666 141,400 104,108

258,479 35,302 34,076 35,361 50,351 154,713 103,766

271,613 38,273 34,960 37,087 54,083 162,494 109,119

298,568 41,413 37,052 37,993 70,800 181,982 116,586

280,963 44,276 39,339 39,272 42,722 178,825 102,138

307,820 54,266 41,549 39,766 64,795 172,529 135,291

50,897 21,866 0 0 50,897 0 50,897

363,109 71,243 47,070 41,478 73,849 180,444 182,665

383,948 79,252 51,805 42,716 78,424 209,953 173,995

424,556 92,895 61,329 44,622 87,228 227,433 197,123

422,099 75,289 62,694 44,611 92,409 238,143 183,956

475,677 102,501 65,829 44,611 109,627 258,889 216,788

10,497,171 109,380 10,067,659 44,721 113,579 270,833 10,226,338

527,563 116,160 71,869 44,720 88,478 281,694 245,869

547,911 120,650 74,659 44,731 129,171 289,844 258,067

569,611 124,368 78,113 44,731 133,436 299,405 270,206

481,525 109,538 65,202 18,057 75,404 263,891 217,634

378,706 113,178 69,127 181 87,005 147,605 231,101

576,057 133,271 92,289 18,059 131,776 268,900 307,157

#N/A 0 0 0 0 0 0

425,170 49,561 79,780 0 37,950 275,900 149,270

409,967 20,171 81,953 0 38,928 260,199 149,768

#N/A 0 0 0 0 0 0

536,020 93,909 45,967 18,059 137,738 259,384 276,636

534,084 116,082 86,074 18,058 98,399 216,335 317,749

254,794 93,909 13,287 0 55,374 0 254,794

#N/A 0 0 0 0 0 0

#N/A 0 0 0 0 0 0

69,636 0 16,372 0 42,618 0 69,636

86,751 44,133 0 0 86,751 0 86,751
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well data

Extraction well data

Operator
Sheet 
number Date

JSE 1 10/2/02 22:00

Night 3 10/3/02 22:00

JSE 4 10/4/02 10:00

Night 5 10/4/02 22:00

JSE 6 10/5/02 10:00

Night 7 10/5/02 22:00

JSE 8 10/6/02 10:00

Night 9 10/6/02 22:00

JSE 10 10/7/02 10:00

Night 11 10/7/02 22:00

JSE 12 10/8/02 10:00

DA-EF 13 10/8/02 22:00

JSE 14 10/9/02 10:00

DA-EF 15 10/9/02 22:00

JSE 16 10/10/02 10:00

Night 17 10/11/02 22:00

Day 18 10/12/02 10:00

M-S 19 10/12/02 22:00

EF 20 10/13/02 10:00

SO 21 10/13/02 22:00

SO-T 22 10/14/02 22:00

DA-EF 23 10/15/02 22:00

DC 24 10/16/02 10:00

DA-EF 25 10/16/02 22:00

DA-EF 26 10/17/02 22:00

JSE 28 10/18/02 22:00

SO-BC 29 10/19/02 22:00

JSE 30 10/20/02 10:00

JSE 33 10/22/02 10:00

DA-EF 34 10/22/02 22:00

DA-EF 35 10/23/02 22:00

DA-EF 37 10/24/02 22:00

EF 38 10/25/02 22:00

SO-BC 40 10/27/02 22:00

SO-BC 41 10/28/02 22:00

DA-EF 42 10/29/02 22:00

DA-EF 43 10/30/02 22:00

DA-EF 44 11/1/02 10:00

DA-EF 45 11/2/02 10:00

DA-EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00

SO-BC 49 11/6/02 10:00

DA-EF 50 11/8/02 10:00

GH NA 11/9/02 10:00

DA-EF 52 11/10/02 10:00

DA-EF 53 11/11/02 10:00

GH NA 11/12/02 10:00

SO-BC 54 11/13/02 10:00

SO-BC 56 11/14/02 10:00

SO-BC 57 11/15/02 10:00

DA-EF 58 11/16/02 10:00

DA-EF 59 11/18/02 12:00

DA-EF 60 11/19/02 0:00

DA-EF 61 11/20/02 0:00

Calculated vapor totals

scfm scfm scfm scfm scfm scfm scfm
West 
perimeter North perimeter East perimeter South perimeter East half West half Total

7 #N/A #N/A #N/A #N/A #N/A #N/A

95 133 73 65 343 183 527

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

88 96 77 63 306 199 505

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

130 96 124 98 386 289 675

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

88 69 50 99 272 220 492

10 5 15 22 77 47 124

105 62 62 73 288 176 464

18 7 16 43 170 67 237

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

20 70 19 82 224 129 353

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

14 11 13 20 73 39 113

14 15 30 22 74 43 117

41 36 30 37 167 126 294

32 16 #N/A 16 45 71 116

53 35 28 46 154 124 278

47 36 22 53 146 113 258

35 23 13 31 87 115 202

31 24 0 24 86 83 170

52 26 5 40 82 114 196

11 23 19 13 107 51 157

72 68 63 17 50 159 209

38 17 13 15 82 74 155

35 7 10 18 80 80 160

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

10 #N/A #N/A 20 33 56 89

5 #N/A #N/A 24 0 24 24

17 #N/A #N/A 20 17 113 130

0 #N/A #N/A 20 26 36 63

9 #N/A #N/A 70 85 44 129

84 17 #N/A 32 54 145 200

12 5 #N/A 35 31 77 108

10 10 0 10 44 41 85

21 13 12 81 108 127 235

27 34 5 34 112 83 195

29 12 7 33 86 104 189

57 38 27 33 106 136 242

74 57 14 53 145 178 324

42 19 0 43 67 145 212

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

44 45 0 21 165 111 276

15 48 0 20 144 109 253

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

49 41 74 100 282 187 470

103 93 52 74 241 257 498

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data SI-1 SI-2

Oper- Sheet psig oF psig in water oF psig in water

ator Number Line pressure Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
9/27/02 10:00 0 0 0 0 0 0 0

10/23/02 10:00
DA-EF 35 10/23/02 22:00 93 248 17 13.5

JES 36 10/24/02 10:00 48 251 21 32.5
DA-EF 37 10/24/02 22:00 95 253 20.7 14.2

10/25/02 10:00 90 20.5 8 19.5 4.2
EF 38 10/25/02 22:00 90 255 26 19 250 9 23

SO-BC 39 10/26/02 22:00 90 260 22.5 16 265 22 9
10/28/02 10:00 90 255 26 16 255 24 9

SO-BC 41 10/28/02 22:00 90 260 25 16 270 21 9
10/29/02 10:00 90 250 23 15 250 21 4
10/30/02 10:00 90 255 27 17 250 22 4
10/31/02 22:00 90 250 28 17 250 22 4

DA-EF 45 11/1/02 22:00 90 250 29 18 250 23 6
EF 46 11/2/02 10:00 90 250 24 18 250 21 8
EF 46 11/3/02 10:00 90 250 29 18 250 22 7

SO-BC 48 11/5/02 10:00 90 250 26 29 260 24 8
SO-BC 49 11/6/02 10:00 90 255 24 20 250 22 6
DA-EF 50 11/8/02 10:00 90 245 20 15 255 22 9
DA-EF 51 11/9/02 10:00 90 250 23 12 255 21 10

11/9/02 22:00 90 250 20 14 250 20 10
DA-EF 52 11/10/02 10:00 90 250 13 12 260 20 12
DA-EF 53 11/10/02 22:00 90 250 22 12 255 21 12
SO-BC 57 11/15/02 10:00 90 250 21 13 250 20 8

11/16/02 10:00 90 250 21 6 250 20.5 4
SO-BC 62 11/21/02 12:10 90 66 0 0 70 0 0

11/22/02 2:00 90 60 0 0 60 0 0
SO-BC 64 11/23/02 1:00 90 50 0 0 50 0 0
SO-BC 65 11/24/02 0:00 90 50 10 0 50 0 0
DA-EF 66 11/25/02 5:40 90 240 20 4 250 19 4
DA-EF 67 11/26/02 3:50 90 230 15 3 250 19 3
DA-EF 68 11/27/02 4:40 90 230 15 3

11/28/02 4:50 90 230 16 2
DA-EF 70 11/29/02 1:40 90 230 5 0 244 12 0
DA-EF 71 11/30/02 2:20 90 240 10 0 246 5 0
SO-BC 72 12/1/02 2:20 90 50 0 0 60 0 0
SO-BC 73 12/1/02 20:00 90 240 11 3 240 12 3
DA-EF 74 12/3/02 0:00 90 240 18 3 240 12 3

12/4/02 4:30 90 235 19 3 240 11 3
SO-BC 76 12/4/02 20:00 90 242 5 2 240 5 0
SO-BC 77 12/5/02 2:00 90 240 5 0 240 10 0
SO-BC 78 12/6/02 16:20 90 240 10 0 240 5 0
DA-EF 79 12/7/02 22:20 90 230 17 3 230 10 2
DA-EF 80 12/9/02 2:35 90 240 18 4 240 11 3
DA-EF 81 12/10/02 5:20 90 230 16 4 240 11 3
DA-EF 82 12/10/02 17:00 90 190 5 0 240 5 0
SO-BC 83 12/11/02 12:10 90 200 5 0 240 5 0
SO-BC 84 12/12/02 21:00 90 190 5 0 230 5 0
DA-EF 85 12/14/02 2:10 90 200 5 0 240 5 0
DA-EF 86 12/15/02 5:20 90 230 10.5 6
DA-EF 87 12/16/02 4:20 90 240 11 6
DA-EF 88 12/17/02 4:32 90 255 11 6
DA-EF 89 12/17/02 13:30 90 235 10 7
SO-BC 90 12/18/02 1:30 90 140 10 0 240 5 6
SO-BC 91 12/19/02 18:00 90 150 5 0 230 5 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data SI-1 SI-2

Oper- Sheet psig oF psig in water oF psig in water

ator Number Line pressure Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
SO-EF 92 12/20/02 18:00 90 240 10 1
SO-EF 93 12/21/02 18:00 90 225 10 1
DA-EF 95 12/24/02 17:10 90 230 15 3 230 10 3
DA-EF 96 12/25/02 18:00 90 220 17 3 230 10 3
DA-EF 97 12/26/02 5:00 90 240 18 3 245 18 3
DA-EF 98 12/26/02 20:00 90 240 20 0 250 18 0

SO 99 12/27/02 17:30 90 240 20 0 250 19 0
SO-DA 100 12/28/02 20:00 90 240 20 0 250 19 0

SO 101 12/30/02 0:00 90 250 20 3 250 20 0
BC 108 1/6/03 0:00 90 250 22 8 250 5 0
BC 109 1/7/03 0:00 90 250 10 6 250 5 0

DA-EF 110 1/7/03 19:00 90 245 22 9 250 21 3
DA-EF 111 1/9/03 4:38 90 250 22 3 260 22 4
DA-EF 112 1/10/03 6:35 90 245 20 3 250 21 3
DA-EF 113 1/11/03 6:40 90 240 22 4 250 21 6
SO-BC 114 1/12/03 0:00 90 250 22 0 250 6 4
SO-BC 115 1/13/03 0:00 90 250 20 0 250 5 4
DA-EF 117 1/15/03 6:45 90 250 22 7 250 21 7
DA-EF 118 1/15/03 18:00 90 250 20 9 250 21 12
DA-EF 119 1/16/03 17:00 90
SO-BC 120 1/17/03 22:00 90
SO-BC 121 1/18/03 22:00 90
SO-BC 122 1/19/03 22:00 90 100 5 0
SO-BC 123 1/20/03 23:50 90
DA-EF 124 1/22/03 4:00 90 240 20 8 250 18 9
DA-EF 125 1/23/03 6:10 90 240 20 6 250 18 9
SO-BC 126 1/23/03 22:00 90 240 10 0 190 5 0
SO-BC 127 1/24/03 22:00 90 240 12 2
SO-BC 128 1/25/03 22:00 90 250 20 0
DA-EF 130 1/28/03 22:30 90
DA-EF 131 1/29/03 6:30 90
DA-EF 132 1/30/03 3:40 90
SO-BC 133 1/30/03 22:00 90 100 15 0
SO-BC 134 1/31/03 22:00 90
SO-BC 135 2/1/03 22:00 90
SO-BC 136 2/2/03 22:00 90           
DA-EF 137 2/4/03 6:20 90
DA-EF 138 2/5/03 5:30 90
DA-EF 139 2/6/03 3:50 90
SO-BC 140 2/6/03 22:00 90
SO-BC 141 2/7/03 22:00 90
SO-BC 142 2/8/03 22:00 90
DA-EF 143 2/10/03 6:00 90
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00 90
DA-EF 149 2/16/03 6:40 90

SO 150 2/17/03 6:00 90
2/18/03 0:00
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SI-3 SI-4 SI-5
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

251 18.5 13.5 250 18.6 4 250 19.3 13.5
247 19.5 27.8 249 22.5 10.8 243 20.5 35
255 20.5 14.7 255 21.6 4.5 253 21.5 14.1

21 11 23.8 6.5 21.5 11.5
250 23 20 255 24 4 250 21 12
260 22 20 260 24 6 250 21.5 10.5
260 23 20 260 24 5 250 21 10
260 22 20 260 23 6 250 21 10
250 23 20 260 25 6 250 21 10
250 22 14 250 25 5 250 21 11
200 22 22 250 25 5 250 21 11
250 23 22 250 25 5 250 21 11
260 22 21 260 24 6 250 21 13
250 22 7 250 25 5 250 21 11
252 21 32 252 25 11 250 21 16
250 23 21 250 24 5 250 21 12
250 21 14 252 23 5 250 21 13
250 21 12 255 28 12 250 23 9
255 20 12 260 26 12 250 23 9
250 21 12 260 27 13 250 23 10
250 21 5 255 27 14 250 23 10
250 2 16 250 20 16 250 18 14
250 21 8 250 23 5 250 21 11
230 11 2 70 0 0 250 16 0

60 0 0 60 0 0 60 7 0
50 0 0 50 0 0 50 5 0
50 30 0 50 0 0 50 8 0

240 16.5 6 250 20 5 250 18 4
245 15 3 245 15 3 250 18 3

240 13 0 240 13 0 246 15 0
240 12 0 248 15 0 248 15 0
240 12 0 60 0 0 150 20 0
240 13 3 240 13 3 235 11 3
235 13 3 235 13 3 235 10.5 3
235 12 3 240 14 3 230 10 3
240 12 0 240 12 0 240 10 0
240 12 0 242 12 0 240 12 0
242 12 0 240 12 0 240 10 0
240 12 3 230 12 3 230 10 3
235 12 3 240 9 3 235 11 3
230 12 3 230 12 3 230 11 3
240 12 0 100 8 0 240 10 0
230 10 0 100 10 0 242 12 0

23 10 0 60 12 0 240 10 0
240 10 0 60 10 0 240 10 0

230 10 3
230 12 3 230 10 3

230 10 3
235 11 3

130 10 0 60 10 0 240 10 0
150 12 0 60 10 0 220 12 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SI-3 SI-4 SI-5
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
150 9 0 50 10 0 230 11 0
150 7 1 50 9.5 1 230 10.5 2
230 11 3 240 14 4 240 10 3
235 12 3 240 15 4 230 10 3
240 17 3 245 18 3 245 18 3
245 17 0 245 19 0 250 19 0
250 17 0 250 19 0 250 19 0
250 17 0 250 19 0 250 19 0
245 17 0 250 21 0 250 20 3
250 20 0 250 22 4 250 11 4
250 20 0 250 22 4 250 15 4
245 18 3 250 22 7 250 15 4
250 19 5 250 20 6 245 16 4
250 18 3 250 21 4 240 16 3
245 14 3 250 22 7 240 16 3
248 20 2 250 22 8 240 16 2
245 20 2 240 22 8 245 15 2
250 20 8 250 20 6 240 16 4
250 21 7 250 18 4 240 15 4

160 5 0
100 8 0 200 10 0
100 8 0 90 8 0 220 8 0

250 20 12 250 21 21
240 16 5 250 16 8 240 15 9
240 16 4 240 17 6 240 15 3
250 15 0 140 14 0 220 12 0
200 8 0 210 5 0
120 12 0 220 6 0

240 12 0
220 10 0 240 15 2
220 12 0 240 15 4
220 10 0 250 15 8

200 5 0
150 5 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SI-6 SI-7 SI-8
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

250 18 14.5 252 20.5 8 250 21 2.1
245 19.5 32 249 22.3 15.7 246 21.3 5.5
252 20.7 14.2 256 22.2 4.9 251 23.8 3.5

20.5 11.6 22.3 4.5 21.5 4.5
250 21 10 255 23 6 255 24 4
255 22 5 250 21.5 4.5 260 23 4.5
250 21 10 250 22 2 250 24 4
250 21 9 255 22 4 260 23 3
250 21 10 22.5 4 250 23 3
250 21 9 250 23 3 250 25 3
250 21 9 250 23 3 250 26.5 5
250 22 9 250 23.5 4 250 28 5
250 21 10 255 23 2 260 27 4
250 21 10 250 23 3 250 27 4
252 21 18 254 24 6 256 26 10
250 21 12 250 23 0 250 26 8
250 21 11 250 24 4 250 23 4
250 21 19 250 27 8 255 25 4
250 20 18 260 26 8 260 24.5 4
250 21 15 260 27 12 255 26 8
250 21.5 17 255 27 11 257 26 8
250 18 14 250 21 8 60 4 0
250 20 9 260 25 10
245 16 0 250 18 0 90 4 0

60 30 0 60 7 0 60 7 0
50 25 0 60 12 0 50 10 0
50 5 0 60 25 2 100 10 0

240 16 4 240 18 4 250 18.5 3
240 17 3 250 20 3 245 17 3

210 9 2 240 16 3
246 15 0 246 18 0 240 15 0
246 15 0 248 20 2 248 18 0

94 0 0 100 25 0 60 8 0
235 14 3 250 19 3 243 18 2
240 16 3 245 19 4
240 16 3 245 18 3 240 18 3
248 16 0 248 18 0 248 16 0
246 16 0 250 16 0 248 18 0
248 15 0 242 18 0 242 20 0
240 16 3 245 18 3 240 17 3
240 16 3 250 19 4 250 19 3
240 16 3 245 18.5 4 240 18 3
230 12 0 240 12 0 70 5 0
210 10 0 240 12 0 60 5 0
220 10 0 250 20 4 240 15 0
230 10 0 248 20 4 240 15 0

250 20 5 240 16 3
230 12 3 250 19 4 23 12 3
220 12 3 240 11 3

230 11 3
130 10 0 240 12 0 220 10 0
170 10 0 240 15 2 220 10 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SI-6 SI-7 SI-8
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
110 11 0 250 17 2 130 7 0
115 10.5 1 240 16.5 4 150 5 1
240 15 3 245 17 3 240 16 3
240 16 3 240 18 3 240 12 3
240 19 3 245 19 3 240 19 3
250 21 1 250 19 0 250 19 0
250 20 0 250 19 0 250 19 0
250 20 0 250 20 0 250 19 0
250 5 21 250 20 0 250 21 0
250 18 4 250 12 0 250 22 0
250 20 0 250 20 0 250 25 2
240 17 4 250 22 4 250 24 4
250 20 3 250 23 4 250 25 6
250 20 3 250 22 3 250 25 5
250 20 3 250 23 4 250 25 7
250 18 0 250 25 4
250 16 0 200 23 4
250 18 4 250 20 6 250 23 7
250 20 5 250 21 6 250 21 5

250 22 8 230 12 0 200 6 0
250 22 10 240 10 0 220 10 0
250 22 10 220 10 0 220 10 0

240 16 12 240 15 5 240 15 6
240 15 4 240 16 4 240 16 6
160 12 0 250 20 0 250 25 10
220 10 0 230 14 0 250 20 0
150 11 0 240 12 0 250 20 0

125 12 2

100 12 0 120 14 0

100 5 0
 100 5 0              

220 8 0
210 10 0
130 7 0

100 4 0

90 4 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SI-9 SI-10 SI-11
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

245 16.7 15 250 18.5 12.3 248 18 15.8
243 18.5 32 249 19.3 26 247 18.5 25
249 19 14.5 254 20.3 15.5 253 20 19.5

20.2 14 20.9 14.8 20.8 20.5
250 22 19 250 22 16 245 17 7
255 21 23 255 21 19 250 18 7
250 22 18 250 21 18 250 17 8
250 21 18 250 21 16 245 17 8
250 23 18 250 22 15 250 17 7
250 24 19 250 22 12 250 18 7
250 23 19 250 22 12 250 23.5 6
250 24 18 250 23 12 250 18 4
260 22 18 250 22 12 250 12 8
250 24 19 250 23 12 250 18 5
250 23 32 252 22 20 248 17 2
250 23 18 250 22 12 250 18 11
250 20 13 249 20 5 248 18 22
250 25 16 250 24 17 250 19 12
250 19 16 255 23 20 250 18 11
255 24 30 260 25 24 255 22 24
250 18 25 250 25 24 250 23 25
250 16 0 250 20 18 250 18 12
250 23 4 250 20 6 250 19 6
246 16 0 70 5 0 98 12 0

60 5 0 250 21 16 250 20 12
50 5 0 250 22 22 250 20 30
50 5 0 250 20 16 248 18 10

250 17.5 12 245 17 8 245 17 5
250 18 7 250 21 15 245 18 3

250 18 5 245 16 3
240 16 5 240 17 7 240 16 3
242 15 0  24 0 15 0 240 15 0
246 15 0 60 5 0 90 0 0

60 5 0 60 10 0 80 15 0
240 15 3 240 15 3 240 16 4
240 15 3 250 20 6 245 18 5
240 15 3 250 20 7 240 17 5
246 15 0 250 20 6 248 18 2
248 15 0 250 18 6 248 16 0
240 15 0 242 20 6 246 18 0
235 14 3 250 20 8 240 17 3
240 14 3 250 20 12 245 18 7
235 12 8 250 19 8 240 17 3

70 10 0 70 14 0 120 14 0
60 5 0 60 14 0 150 14 0

230 12 0 60 12 0 240 14 0
240 12 0 60 5 0 230 15 0
240 15 3 230 13 3
230 14 2 235 14 3

240 14 3
230 14 30

150 10 0 60 12 0 240 17 0
180 10 0 60 14 0 240 12 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SI-9 SI-10 SI-11
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
110 11 1 200 4 1
150 10.5 0 200 3.5 0
230 10 3 175 12 3 240 16 3

230 14 3 240 17 3
240 19 5 240 17 3 240 19 3
250 20 5 250 17 6 250 19 2
250 17 0 245 17 0 250 17 0
250 17 0 245 17 0 250 17 0
240 19 7 240 17 1 240 18 0
250 16 0 250 15 0 248 15 11
250 26 8 250 15 0 250 20 0
250 20 5 240 21 3 250 20 15
250 21 7 250 18 5 250 18 3
250 20 7 245 17 3 250 19 3
250 21 8 240 19 4 240 19 3
250 25 6 240 22 0 250 16 2
240 25 6 240 20 0 250 16 2
240 15 8 245 18 3 245 19 8
240 17 4 240 17 3 250 18 8

230 14 0 230 15 0
220 12 0 100 10 0 220 14 0
222 12 0 180 5 0 240 10 0

240 15 5 240 15 4 240 15 4
240 16 4 240 16 4 240 15 4
250 20 2 240 20 0 240 20 0
240 15 0 230 15 0 170 15 0
240 15 0 240 16 0 230 16 0

150 15 0 80 15 0

100 6 0
240 16 3
240 17 3
240 15 3

210 10 0 110 10 0 240 15 0
240 18 0
230 16 8
240 15 4

80 4 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SI-12 SI-13 SI-14
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

250 18.3 12.2 246 18 14 248 18 10.5
245 20 26.5 250 19.7 25 252 20.5 27.5
250 21.3 13.5 250 20.7 13 254 22 10.8

21.8 14.3 24.5 16.4 22.2 8
250 23 23 255 26 19 250 22 9
250 22 22 255 21.5 17 255 22 9
250 23 20 250 25 17 250 23 11
255 23 22 260 24 17 250 22 11
250 23 18 250 25 17 250 23 12
250 24 20 250 25 15 250 23 9
250 23 19 250 25 15 250 23 9
250 24 21 250 25 18 250 24 10
250 23 19 260 25 12 255 23 10
250 23 17 250 25 13 250 24 10
252 24 30 250 25 16 250 23 16
250 24 18 250 25 11 250 23 10
250 20 9 250 23 8 250 20 4
250 21 14 255 27 17 250 23 10
250 21 15 260 27.5 20 255 22 8
250 22 16 250 24 13 250 23 10
250 22 15 253 25 15 250 23.5 10
250 18 8 250 18 8 250 20 8
245 20 5 250 20 6 250 21 4

90 12 0 110 2 0 70 10 0
60 15 0 60 13 0 60 10 0
50 15 0 50 5 0 50 7 0

250 20 8 250 27 8 250 25 10
250 21 21 245 17 8 250 20 9
245 19 3 240 21 3 240 23 3
250 19 5 245 16 4 240 17 3
245 19 7 235 16 4 240 16.5 2
240 15 0 240 15 2 240 15 2

60 25 0 90 10 0 100 220 0
248 15 4 240 12 0 248 15 0
243 17 6 240 15 4 245 16 3
250 18 6 240 16 4 240 16 2
245 18 5 240 15 4 240 15 3
248 18 4 246 15 2 250 15 0
250 18 4 240 15 2 246 15 0
248 18 4 240 15 2 246 15 2
245 20 5 235 15 4 240 15.5 3
240 17 5 240 15 4 240 15 3
240 16 4 240 15 4 240 1 5 3

90 10 0 70 10 0 160 10 0
80 15 0 60 10 0 80 5 0
60 6 0 60 5 0 60 6 0
60 5 0 60 5 0 60 5 0

60 10 6 60 5 0 60 6 0
60 10 4 60 8 0 60 8 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SI-12 SI-13 SI-14
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

60 5 1
240 14 3 240 15 3 240 15 3
230 14 3 240 15 3 240 15 3
240 17 3 240 16 3 245 19 3
250 19 5 250 19 5 250 19 2
250 17 0 240 17 0 250 19 0
250 17 0 240 17 0 250 19 0
250 18 1 250 20 5 250 19 3
250 15 0 256 20 10 250 20 4
250 20 4 250 20 10 250 20 4
250 21 9 250 20 9 250 20 5
250 22 11 250 20 8 250 20 3
250 22 10 250 20 9 250 20 3
250 23 12 250 21 10 250 20 3
250 22 17 250 20 8 250 20 4
250 22 10 250 20 6 250 20 4
250 20 9 240 17 8 250 19 6
250 19 6 240 16 3 240 17.5 7

150 15 0
220 10 0
220 10 0

250 15 3 240 15 8 245 17 7
250 20 4 240 17 9 240 17 6
200 25 8 250 25 2 250 20 2
250 20 0 250 20 0 250 20 0
250 20 0 250 18 2 250 18 2
250 21 6 250 20 10

240 19 2
250 20 6 250 19 6 250 19 8
150 15 0 100 10 0
100 10 0

80 8 0
100 10 0  
250 21 16 250 18 5 250 20 4
250 21 6 250 19 5 250 20 4
250 20 5 250 20 6 250 20 4
250 20 4 250 18 4 250 16 2
250 20 4 245 4 20 250 4 20
248 20 10 248 20 11 250 18 8
240 17 6 240 16 8 240 16 6

250 16 4 250 17 8 250 18 6
250 20 10 240 20 7 250 20 5
250 20 10 240 20 7 250 18 5
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SI-15 SE-1 SE-2
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

244 18 20
242 18 34
248 18.8 12.3

na 9.5
240 0 7
240 18 9
240 0 8
240 15 8
250 12 8
250 17 8
250 19 11
250 21 13
250 20 11
250 20 12
240 20 23
245 20 14
250 18 23
250 14 7 255 25 3
235 10 8
240 12 6 260 30 5
250 13 5 260 30 9
225 17 10 50 250 17 0
250 17 4 250 24 3

50 0 0 50 0 0 110 10 0
60 0 0 60 10 0
50 0 0 0 0 0 50 10 0

250 10 14 50 10 10
230 13 12 250 20 3
230 11 3 240 16 4
230 10 3 240 16 3
220 11 2
220 5 0      110 5 0

0 0 0 190 5 0
50 0 0 250 5 0

225 10 3 240 18 3 240 19 3
220 12 3 240 17 3
220 10 3 240 17 3
230 5 0 246 16 0
250 5 0 242 16 0
200 5 0 150 10 0
215 9 3
215 9 3

2 20 10 3
200 8 0 110 5 0
200 5 0 100 5 0

60 5 0  60 5 0
60 15 0 110 5 0

60 5 0 60 5 0
60 5 0 80 5 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SI-15 SE-1 SE-2
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

210 8 3
210 10 3
215 17 3
220 19 4 220 10 0
225 17 5 225 13 0
225 17 5 225 13 0
225 18 12 225 13 0
240 5 0
250 10 10 60 10 0
220 12 8 250 21 3
225 12 16 250 25 3
225 11 16
230 12 16
250 5 12 250 25 2
250 5 10 250 24 0
225 17 9 250 27 3
225 12 9 255 27 3

230 11 11 245 17 3
220 11 12 240 19 3

29 8 2 250 26 2
220 5 2 250 25 2
220 6 2 250 25 0

220 5 0
200 10 0
200 8 0
210 8 0

230 12 0
210 10 2
100 7 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-3 SE-4 SE-5
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

250 23 11

260 27 20
255 29 20

250 18 4 250 20 0 250 17 14
235 15 7 255 25 3 250 22 11

60 10 0 100 9 0 50 10 0
250 20 0 250 27 0 250 25 0
250 25 12 250 30 10 250 30 20
250 25 14 250 25 0 256 30 14
240 17 7 250 24.5 8 245 19 9
230 11 17 230 25 2 230 14 3

110 10 18 50 5 0 50 5 0
160 5 2 50 5 0 50 5 0
230 12 4 50 5 0 238 10 0
250 23 9 250 20.5 3 235 15 4
240 20 6 250 22 4 235 14 3
240 21 8 250 22 3 230 13 3
248 18 4 250 22 0 240 5 0
246 18 14 240 14 0

90 8 0 50 10 0 60 10 0

200 8 2 60 5 0 60 8 0
200 8 2 60 5 0 60 10 0

60 5 0 60 10 0
60 5 0 60 10 0

60 8 0 60 10 0
60 5 0 60 10 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-3 SE-4 SE-5
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

120 11 0
120 11 0
120 11 0

250 23 0 110 12 0

60 5 0 60 10 0
250 28 5 240 20 15
255 27 5 245 17 8

250 20 2 250 10 4
250 20 2 250 10 2
260 27 6 230 13 3
255 27 6 230 12 9

120 5 0

250 19 4 225 9 16
240 16 19 230 14 12
260 28 30 200 20 8
250 30 19 250 18 4
260 28 24 240 16 4
250 25 30 240 16 12
260 29 15 240 17 9
260 28 17 245 16 8
230 8 0 200 5 0
200 6 0 220 5 0
200 4 0 200 3 0

2 00 4 0 200 1 0
250 25 25
250 25 26
250 25 25 215 8 4
250 18 24 200 5 4
250 20 30 220 5 2
240 15 28 230 14 15
230 13 32 220 10 9

250 16 14
250 23 20
250 22 17
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-6 SE-7 SE-8
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

255 28.5 5 260 28 12

260 30 12 270 30 16
260 30 11 265 30 16
250 22 4 250 20 0 250 21 10
250 27 7 230 18 3 265 26 10
260  2 240 16 0 250 16 2

60 11 0 60 12 0 60 15 0
50 7 0 50 7 0 60 13 0
50 7 0 50 10 0 80 12 0

240 18 4 250 19.5 3 250 17 4
240 16 2 240 19 3 250 16 4

50 5 0 50 10 0 50 5 0
50 5 0 50 5 0 50 5 0

240 14 0 246 16 0
240 19 3 240 18 3
240 16 3 240 17 3
240 16 3 240 16 3
240 15 0 242 16 0
248 15 0 240 16 0

50 10 0 50 5 0 50 5 0

60 6 0 60 12 0
60 10 0 60 15 0
60 8 0 60 10 0
60 5 0 60 10 0

60 5 0 60 12 0
60 10 0

Page 15 of 38



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-6 SE-7 SE-8
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

60 5 0 60 10 0

240 15 3 240 16 3
240 15 2 240 16 2
220 15 0 230 16 0
220 14 0 230 14 0
250 25 3 250 23 3
250 24 3

250 19 4 240 19 3
250 20 4 250 20 3

2 00 15 0 200 15 0
150 14 0
170 15 0 100 15 0

220 10 2

Page 16 of 38



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-9 SE-10 SE-11
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

250 25 9 250 24 4

260 27 20 260 30 11
260 29 20 255 31 11
250 19 12 250 21 8 250 21 4
240 17 3 24 0 22 3 250 28 7

60 11 0 225 9 20 60 10 0
250 28 0 250 25 0 100 0 0
250 30 10 250 30 10 80 0 0
254 30 0 250 22 10 70 7 0
245 20 5 250 24 3
240 17 3 245 22 20

50 5 4 50 10 0 50 5 0
50 5 4 50 8 0 50 0 0

240 15 0 140 10 0 60 0 0
250 22 3 240 18 5
240 20 3 240 19 10
240 20 3 240 19 6
248 20 0 246 18 4 80 0 0
250 15 0 248 12 2 60 0 0

50 10 0 105 10 0 50 0 0

70 10 2 70 10 0 70 0 0
60 10 0 60 10 0 60 0 0
60 10 0 60 10 0 60 0 0
60 10 0 60 10 0 60 0 0

60 8 0 60 10 0 60 0 0
60 8 0 60 10 0 60 0 0

Page 17 of 38



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-9 SE-10 SE-11
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

230 15 3
240 13 0
240 14 0
240 14 0
225 15 0

60 10 0 60 10 4 60 0 0
250 27 250 24 3
250 24 11 250 19 3

250 20 10 250 5 0
250 20 10 240 6 0 70 20 0
250 27 30 240 16 3
240 18 24 230 14 3

110 10 0

225 10 9 240 15 4
230 13 8 240 15 3
250 23 30 280 0 10
250 30 20 260 5 2 100 30 5
270 30 22 250 22 0 120 30 0
250 25 30 250 23 3
270 30 26 255 25 3
250 19 30
100 10 0 170 10 0

80 10 2

250 20 16 240 17 3
240 20 16 240 16 3
240 20 14 240 17 3
250 20 16 240 16 0 100 30 0
250 16 20 210 30 5
250 20 30 240 16 30
230 15 18 220 12 30  

250 17 30 225 15 2
240 21 27 250 20 25
240 21 30 250 18 23
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-12 SE-13 SE-14
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

250 25 10 255 26 11

260 28 18 260 28 12 265 26 13
255 30 19 260 29 16 264 28 14
250 21 4 250 20 8 250 18 8
255 26 5 265 27 10 260 25 13

50 10 0 248 15 0 240 13 0
250 25 0 250 15 0 250 15 0
250 28 18 250 15 0 250 15 0
250 30 10 248 15 0 248 15 0
250 21 6 250 19 4 250 14 4
250 20 3 250 22 3 250 16 3

50 10 0 50 10 0 50 8 0
50 10 0 50 10 0 50 5 0

240 16 0 250 15 0 250 15 0
240 17 3 250 20 3 250 20 3
240 17 3 250 19 3 245 16 3
240 17 3 245 19 3 245 15 3
248 15 0 248 18 0 248 10 0
248 15 0 250 18 0 244 15 0

50 14 0 50 10 0 60 5 0

70 12 0 70 12 0 70 5 0
60 12 0 60 10 0 60 5 0
60 10 0 60 10 0 60 5 0
60 10 0 60 10 0 60 5 0

60 10 0 60 10 0 60 5 0
60 12 0 60 8 0 60 5 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-12 SE-13 SE-14
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

60 15 0 60 10 0 60 5 0
250 25 6
255 26 4

250 19 3 250 13 3
250 19 3 240 14 3

250 25 10 250 20 2 250 15 2
250 24 9 250 18 1 250 14 1
250 23 8 250 23 4 245 13 9
245 19 4 250 24 6 240 15 5

245 17 8 240 15 4
250 19 8 240 15 3
250 27 12 240 10 0
250 26 2 230 8 0
250 25 4 240 14 2

100 10 0
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-15 SE-16 SE-17
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

260 30 14
250 30 15

250 13 3 250 19 10 250 20 11
255 19 6 250 25 11 250 21 7

60 70 0 248 15 0 240 13 0
60 7 0 60 7 0 60 5 0
50 5 0 50 5 0 50 5 0
50 5 0 50 8 0 50 5 0

245 14 4 240 15 3 240 15 4
240 14 3 240 17 3 245 18 4

50 5 0 50 10 0 50 5 0
50 5 0 50 8 0 50 5 0
50 5 0 60 8 0 248 16 0

240 13 3 230 15 3 245 18 4
240 12 3 230 14 3 240 15 3
240 12 3 240 13 3 235 15 4
246 10 0 242 12 0 244 15 0
246 12 0 242 14 0 242 14 0

60 5 0 240 15 0 50 5 2

70 60 0 70 10 0 70 2 0
60 5 0 60 10 0 60 5 0
60 10 0 60 10 0 60 5 0
60 5 0 60 10 0 60 5 0

60 8 0 60 10 0 60 5 0
80 5 0 60 10 0 60 5 0
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-15 SE-16 SE-17
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

60 6 0 60 10 0 60 10 0

230 14 3 240 14 3
240 14 3 230 14 3 230 14 3
240 14 0 250 15 0 230 14 0
250 16 1 250 16 0 240 16 0
250 17 7 250 21 4 250 24 6
250 15 4 250 22 7

120 8 0

240 11 4 240 15 5 240 15 4
240 15 4 240 15 5
170 10 0 100 10 0

100 5 0 80 10 0 230 10 0
200 5 0 100 8 0 230 11 0

240 15 0 160 10 0 220 12 0
150 6 0 100 8 0 100 5 0
130 6 0 100 8 0 110 3 0
240 5 0 140 8 0 150 5 0

220 6 0 210 8 0
230 6 0 220 8 0
220 5 0 150 7 0

220 5 0 220 7 0

220 5 0 200 7 0
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Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-18 SE-19 SE-20
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP
0 0 0 0 0 0 0 0 0

255 25 3

260 30 10
250 30 10

60 0 250 20 0 250 18 0
260 29 9 245 20 5

90 60 20 0 240 15 0
60 0 0 250 22 0 60 0 0
50 0 0 250 28 6 50 0 0
50 0 250 30 4 50 0 0

250 21.5 4.5 250 28 3
250 31 11 250 30 3
255 27 5 255 30 3
255 26 6

50 0 50 10 0 50 0 0
50 5 50 5 0 50 5 0
60 0 60 5 0 50 5 0

250 25 5
250 25 5

70 0 252 24 4 70 0 0
250 22 4 60 0 0

50 5 2 50 0 0

70 5 0 70 10 0 70 0 0
60 5 0 60 5 0 60 5 0
60 5 0 60 5 0 60 5 0
60 0 0 60 5 0 60 5 2

60 5 0 60 5 0 60 5 0
60 0 0 60 8 0 60 0 0
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-18 SE-19 SE-20
oF psig in water oF psig in water oF psig in water

Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP Inj. temp Inj. Pres OP dP

95

100

60 5 0 250 10 0 60 5 0

260 28 4 240 35 5
250 30 5 220 35 5
250 30 6 100 25 6
250 30 4 100 24 6
250 22 6
250 20 4

140 10 0
100 5 0
220 5 0

240 18 3
250 35 20
270 38 14
270 35 14 100 8 4

80 20 0
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Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

SE-21
oF psig in water

Inj. temp Inj. Pres OP dP
0 0 0

257 21.3 2.5
250 23 5.3
257 22.2 2.2

24 3

250 25 5
255 26 9

260 30 12
250 30 14
250 20 8
250 24 6
240 15 0
225 10 0
250 10 0
230 10 0
250 21 9
250 23 5
240 14 3

242 13 0
242 12 0
240 10 0
240 15 3
250 19 4
250 20 4
250 18 2
250 18 2
240 20 2
250 19.5 5
250 20 6
245 19.5 4
250 15 0
250 15 0
250 20 2
250 20 0
250 20 5
250 20 5
250 20 6
250 20 5
250 15 8
250 150 2
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

SE-21
oF psig in water

Inj. temp Inj. Pres OP dP
250 20 2
250 19.5 4

250 20 3
250 19 0
250 19 0
250 19 0
250 20 0
250 20 0
250 22 2
250 24 4
250 24 6
250 24 4
250 24 5
250 25 4
250 25 5
250 25 7
250 25 8
250 24 5
250 24 4
250 25 4
252 25 8
250 24 12
250 16 7
250 18 9
200 10 0
250 10 0

 10 0

230 10 0
250 16 2
240 16 4
245 15 2
240 16 3
240 16 3
240 16 3
240 15 0
240 16 0
230 10 0

225 11 0

225 12 0
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Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

Calculated steam rates

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SI-1 SI-2 SI-3 SI-4 SI-5 SI-6 SI-7 SI-8 SI-9 SI-10 SI-11
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

224 0 224 122 224 232 172 88 236 214 242
265 0 245 153 275 263 184 109 263 237 232
232 0 236 130 231 232 136 115 234 242 271
170 123 199 153 204 205 127 127 225 231 272
262 288 269 120 208 190 147 120 262 240 159
240 180 269 147 195 134 127 127 288 262 159
240 180 269 134 190 190 85 120 255 255 170
240 180 269 147 190 180 120 104 255 240 170
233 120 269 147 190 190 120 104 255 233 159
248 120 225 134 199 180 104 104 262 208 159
248 120 282 134 199 180 104 134 262 208 147
255 147 282 134 199 180 120 134 255 208 120
255 170 275 147 217 190 85 120 255 208 170
255 159 159 134 199 190 104 120 262 208 134
323 170 340 199 240 255 147 190 340 269 85
269 147 275 134 208 208 0 170 255 208 199
233 180 225 134 217 199 120 120 217 134 282
208 190 208 208 180 262 170 120 240 248 208
225 190 208 208 180 255 170 120 240 269 199
208 208 208 217 190 233 208 170 329 294 294
208 208 134 225 190 248 199 170 300 294 300
217 170 240 240 225 225 170 0 0 255 208
147 120 170 134 199 180 190 0 120 147 147

0 0 85 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 240 208
0 0 0 0 0 0 0 0 0 282 329
0 0 0 0 0 0 85 0 0 240 190

120 120 147 134 120 120 120 104 208 170 134
104 104 104 104 104 104 104 104 159 233 104
104 0 0 0 0 0 0 0 0 134 104

85 0 0 0 0 85 0 104 134 159 104
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 85 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

104 104 104 104 104 104 104 85 104 104 120
104 104 104 104 104 104 120 0 104 147 134
104 104 104 104 104 104 104 104 104 159 134

85 0 0 0 0 0 0 0 0 147 85
0 0 0 0 0 0 0 0 0 147 0
0 0 0 0 0 0 0 0 0 147 0

104 85 104 104 104 104 104 104 104 170 104
120 104 104 104 104 104 120 104 104 208 159
120 104 104 104 104 104 120 104 170 170 104

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 120 0 0 0 0
0 0 0 0 0 0 120 0 0 0 0
0 147 0 0 104 0 134 104 104 0 104
0 147 104 0 104 104 120 104 85 0 104
0 147 0 0 104 104 0 104 0 0 104
0 159 0 0 104 0 0 104 0 0 329
0 147 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 85 0 0 0 0
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

Calculated steam rates

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SI-1 SI-2 SI-3 SI-4 SI-5 SI-6 SI-7 SI-8 SI-9 SI-10 SI-11
0 60 0 0 0 0 85 0 60 0 60
0 60 60 60 85 60 120 60 0 0 0

104 104 104 120 104 104 104 104 104 104 104
104 104 104 120 104 104 104 104 0 104 104
104 104 104 104 104 104 104 104 134 104 104

0 0 0 0 0 60 0 0 134 147 85
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

104 0 0 0 104 275 0 0 159 60 0
170 0 0 120 120 120 0 0 0 0 199
147 0 0 120 120 0 0 85 170 0 0
180 104 104 159 120 120 120 120 134 104 233
104 120 134 147 120 104 120 147 159 134 104
104 104 104 120 104 104 104 134 159 104 104
120 147 104 159 104 104 120 159 170 120 104

0 120 85 170 85 0 120 0 147 0 85
0 120 85 170 85 0 120 0 147 0 85

159 159 170 147 120 120 147 159 170 104 170
180 208 159 120 120 134 147 134 120 104 170

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 170 0 0 0 0 0
0 0 0 0 0 190 0 0 0 0 0
0 0 0 0 0 190 0 0 0 0 0
0 0 0 208 275 0 0 0 0 0 0

170 180 134 170 180 208 134 147 134 120 120
147 180 120 147 104 120 120 147 120 120 120

0 0 0 0 0 0 0 190 85 0 0
85 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 85 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 85 0 0 0 0 0 0
0 0 0 0 120 0 0 0 0 0 0
0 0 0 0 170 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 104
0 0 0 0 0 0 0 0 0 0 104
0 0 0 0 0 0 0 0 0 0 104
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 170
0 0 0 0 0 0 0 0 0 0 120
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

Page 28 of 38



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SI-12 SI-13 SI-14 SI-15 SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

213 228 197 272 0 0 0 0 0 0 0
239 232 244 271 0 0 0 0 0 0 0
226 222 202 216 0 0 0 0 0 0 0
227 243 170 185 0 0 0 0 0 0 0
288 262 180 159 0 0 0 0 0 0 0
282 248 180 180 0 0 0 0 0 0 0
269 248 199 170 0 0 0 0 0 0 0
282 248 199 170 0 0 0 0 0 0 0
255 248 208 170 0 0 0 0 0 0 0
269 233 180 170 0 0 0 0 0 0 0
262 233 180 199 0 0 0 0 0 0 0
275 255 190 217 0 0 0 0 0 0 0
262 208 190 199 0 0 0 0 0 0 0
248 217 190 208 0 0 0 0 0 0 0
329 240 240 288 0 0 0 0 0 0 0
255 199 190 225 0 0 0 0 0 0 0
180 170 120 288 0 0 0 0 0 0 0
225 248 190 159 0 104 0 0 199 134 0
233 269 170 170 0 0 0 0 0 0 0
240 217 190 147 0 134 0 0 269 208 0
233 233 190 134 0 180 0 0 269 199 0
170 170 170 190 0 0 120 0 225 120 0
134 147 120 120 0 104 159 104 199 159 104

0 0 0 0 0 0 0 0 0 85 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 208 190 269 0 0

170 170 190 225 0 190 225 0 225 0 0
275 170 180 208 0 104 159 170 180 120 104
104 104 104 104 0 120 248 85 104 85 104
134 120 104 104 0 104 0 0 0 0 0
159 120 85 85 0 0 0 0 0 0 0

0 85 85 0 0 0 255 0 0 0 0
0 0 0 0 0 0 85 0 0 0 0

120 0 0 0 0 0 120 0 0 0 0
147 120 104 104 104 104 180 104 120 104 104
147 120 85 104 0 104 147 120 104 104 104
134 120 104 104 0 104 170 104 104 104 104
120 85 0 0 0 0 120 0 0 0 0
120 85 0 0 0 0 225 0 0 0 0
120 85 85 0 0 0 0 0 0 0 0
134 120 104 104 0 0 0 0 0 0 0
134 120 104 104 0 0 0 0 0 0 0
120 120 104 104 0 0 0 0 0 0 0

0 0 0 0 0 0 85 0 0 0 0
0 0 0 0 0 0 85 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

147 0 0 0 0 0 0 0 0 0 0
120 0 0 0 0 0 0 0 0 0 0
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Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SI-12 SI-13 SI-14 SI-15 SE-1 SE-2 SE-3 SE-4 SE-5 SE-6 SE-7
0 0 0 0 0 0 0 0 0 0 0

60 0 0 0 0 0 0 0 0 0 0
104 104 104 104 0 0 0 0 0 0 0
104 104 104 104 0 0 0 0 0 0 0
104 104 104 104 0 0 0 0 0 0 0
134 134 85 120 0 0 0 0 0 0 0

0 0 0 134 0 0 0 0 0 0 0
0 0 0 134 0 0 0 0 0 0 0

60 134 104 208 0 0 0 0 0 0 0
0 190 120 0 0 0 0 0 0 0 0

120 190 120 190 0 0 0 0 0 0 0
180 180 134 170 0 104 0 134 233 0 0
199 170 104 240 0 104 0 134 170 0 0
190 180 104 240 0 0 0 0 0 104 104
208 190 104 240 0 0 0 0 0 85 85
248 170 120 208 0 85 0 85 120 0 0
190 147 120 190 0 0 0 85 85 0 0
180 170 147 180 0 104 0 147 104 104 104
147 104 159 180 0 104 0 147 180 104 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

104 170 159 199 0 104 0 120 240 120 104
120 180 147 208 0 104 0 262 208 120 104
170 85 85 85 0 85 0 329 170 0 0

0 0 0 85 0 85 0 262 120 0 0
0 85 85 85 0 0 0 294 120 0 0

147 190 0 0 0 0 0 329 208 0 0
0 85 0 0 0 0 0 233 180 0 0

147 147 170 0 0 0 0 248 170 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

240 134 120 0 0 0 0 300 0 0 0
147 134 120 0 0 0 0 306 0 0 0
134 147 120 0 0 0 0 300 120 0 0
120 120 85 0 0 0 0 294 120 0 0
120 269 269 0 0 85 0 329 85 0 85
190 199 170 0 0 0 0 318 233 0 0
147 170 147 0 0 0 0 340 180 0 0

0 0 0 0 0 0 0 0 0 0 0
120 170 147 0 0 0 0 225 0 0 0
190 159 134 0 0 0 0 269 0 0 0
190 159 134 0 0 0 0 248 0 0 0

0 0 0 0 0 0 0 0 0 0 0

Page 30 of 38



Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SE-8 SE-9 SE-10 SE-11 SE-12 SE-13 SE-14 SE-15 SE-16 SE-17 SE-18
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

208 180 0 120 190 199 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

240 269 0 199 255 208 217 0 0 225 0
240 269 0 199 262 240 225 0 0 233 0
190 208 170 120 120 170 170 104 190 199 0
190 104 104 159 134 190 217 147 199 159 0

85 0 269 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 190 190 0 255 0 0 0 0 0 0
0 0 190 0 190 0 0 0 0 0 0

120 134 104 0 147 120 120 120 104 120 0
120 104 269 0 104 104 104 104 104 120 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 120 0 0 0 0 0 0 0 0 0
0 120 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 104 134 0 104 104 104 104 104 120 0
0 104 190 0 104 104 104 104 104 104 0
0 104 147 0 104 104 104 104 104 120 0
0 0 120 0 0 0 0 0 0 0 0
0 0 85 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 85 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 85 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr lbs/hr

SE-8 SE-9 SE-10 SE-11 SE-12 SE-13 SE-14 SE-15 SE-16 SE-17 SE-18
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 104 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 120 0 0 0 0 0 0 0 0
0 0 104 0 147 0 0 0 0 0 0
0 199 104 0 120 0 0 0 0 0 0
0 0 0 0 0 104 104 0 104 104 0
0 0 0 0 0 104 104 104 104 104 0
0 190 0 0 190 85 85 0 0 0 0
0 190 0 0 180 60 60 60 0 0 0
0 329 104 0 170 120 180 159 120 147 0
0 294 104 0 120 147 134 120 0 159 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 180 120 0 170 120 0 120 134 120 0
0 170 104 0 170 104 0 0 120 134 0
0 329 190 0 208 0 0 0 0 0 0
0 269 85 134 85 0 0 0 0 0 0
0 282 0 0 120 85 0 0 0 0 0
0 329 104 0 0 0 0 0 0 0 0
0 306 104 0 0 0 0 0 0 0 0
0 329 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 85 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 240 104 0 0 0 0 0 0 0 0
0 240 104 0 0 0 0 0 0 0 0
0 225 104 0 0 0 0 0 0 0 0
0 240 0 0 0 0 0 0 0 0 0
0 269 134 0 0 0 0 0 0 0 0
0 329 329 0 0 0 0 0 0 0 0
0 255 329 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 329 85 0 0 0 0 0 0 0 0
0 312 300 0 0 0 0 0 0 0 0
0 329 288 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
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Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

lbs/hr lbs/hr lbs/hr

SE-19 SE-20 SE-21
0 0 0
0 0 0
0 0 96
0 0 107
0 0 91
0 0 104
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 134

104 0 180
0 0 0

190 0 208
190 0 225

0 0 170
180 134 147

0 0 0
0 0 0

147 0 0
120 0 0
127 104 180
199 104 134
134 104 104
147 0 0

0 0 0
0 0 0
0 0 0
0 0 104

134 0 120
134 0 120
120 0 85
120 0 85

85 0 85
0 0 134
0 0 147
0 0 120
0 0 0
0 0 0
0 0 85
0 85 0
0 0 134
0 0 134
0 0 147
0 0 134
0 0 170
0 0 85
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Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

lbs/hr lbs/hr lbs/hr

SE-19 SE-20 SE-21
0 0 85
0 0 120
0 0 0
0 0 0
0 0 104
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 85
0 0 120
0 0 147

120 134 120
134 134 134
147 147 120
120 147 134
147 0 159
120 0 170

0 0 134
0 0 120
0 0 120
0 0 170
0 0 208
0 0 159

104 0 180
269 0 0
225 0 0
225 120 0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 85
0 0 120
0 0 85
0 0 104
0 0 104
0 0 104
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
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Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

Steam totals, well groups

West perimeter North perimeter East perimeter South perimeter East half West half
0 0 0 0 0 0
0 0 0 0 0 0

813 780 1,152 569 1,590 1,394
938 841 1,219 663 1,721 1,599
805 863 1,137 598 1,610 1,405
767 855 1,097 645 1,498 1,467
665 781 1,048 938 1,550 1,604
584 836 1,048 836 1,550 1,467
585 800 1,055 823 1,550 1,423
594 769 1,068 836 1,549 1,445
604 750 1,039 768 1,504 1,394
587 733 1,010 727 1,466 1,328
618 751 1,021 784 1,476 1,415
634 717 1,057 818 1,519 1,452
611 753 1,029 847 1,492 1,458
613 724 996 707 1,459 1,327
832 883 1,182 1,032 1,774 1,880
586 832 1,068 825 1,544 1,397
790 753 1,040 772 1,407 1,546
912 816 1,029 814 2,382 2,300
725 828 1,040 831 1,533 1,571

1,008 1,087 1,088 841 2,905 3,067
1,031 1,065 1,090 775 2,960 3,035

789 463 908 867 2,342 2,582
716 414 669 571 2,210 2,759

0 0 0 85 269 255
0 448 208 0 448 0
0 611 329 0 2,059 0

85 430 944 0 2,324 85
644 616 968 522 2,383 2,287
550 600 520 416 2,089 1,971
104 238 566 104 1,043 208
189 501 553 85 944 323

0 0 170 0 545 0
85 0 0 0 205 85

0 0 120 0 240 0
501 413 595 520 1,758 1,661
448 385 590 416 1,849 1,592
536 501 597 416 1,831 1,696

85 232 290 85 882 85
85 147 205 0 782 85
85 147 290 0 522 170

550 482 566 397 840 947
579 575 621 432 949 995
552 548 552 432 842 1,034

0 0 0 0 170 0
0 0 0 0 85 0

205 0 0 0 0 205
120 0 0 0 0 205
477 312 104 147 104 728
566 293 104 251 104 902
459 208 104 147 104 606
342 433 329 159 329 501
170 0 147 147 147 317
170 0 120 0 120 170
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

Steam totals, well groups

West perimeter North perimeter East perimeter South perimeter East half West half
170 120 60 60 60 290
445 60 60 180 60 625
416 416 520 432 728 848
416 312 520 432 728 744
520 446 520 416 832 966

60 366 559 0 706 194
0 0 134 0 134 0
0 0 134 0 134 0

379 219 506 104 670 538
240 199 509 290 679 360
290 255 620 267 887 580
601 591 897 547 1,903 1,102
638 544 817 506 1,887 1,199
566 501 818 432 1,146 1,812
621 553 846 530 1,221 2,025
325 232 831 375 1,647 1,164
339 232 732 375 1,392 1,189
705 603 847 635 2,215 2,285
706 528 760 667 2,114 1,977
134 0 0 0 0 134
290 0 0 0 0 290
310 0 0 0 0 310
360 0 0 0 0 360
483 0 0 208 0 691
828 522 752 654 1,976 2,166
671 507 776 594 2,164 1,821
190 275 425 0 2,004 275

0 0 85 85 1,434 0
0 0 255 0 1,296 205
0 0 337 0 1,307 0

85 0 85 0 908 85
0 0 464 0 1,210 0
0 0 0 0 0 0

170 0 0 0 0 170
240 0 0 0 85 240
255 0 0 0 0 255
104 104 599 0 1,243 104
104 104 506 0 1,156 104
104 104 506 0 1,255 104

0 0 325 0 980 0
0 0 657 0 1,559 85
0 170 729 0 1,937 0
0 120 584 0 1,688 0
0 0 0 0 0 0
0 0 437 0 1,076 0
0 0 483 0 1,364 0
0 0 483 0 1,348 0
0 0 0 0 0 0
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Sheet 3. Injection well data

Oper- Sheet

ator Number
9/27/02 10:00

10/23/02 10:00
DA-EF 35 10/23/02 22:00

JES 36 10/24/02 10:00
DA-EF 37 10/24/02 22:00

10/25/02 10:00
EF 38 10/25/02 22:00

SO-BC 39 10/26/02 22:00
10/28/02 10:00

SO-BC 41 10/28/02 22:00
10/29/02 10:00
10/30/02 10:00
10/31/02 22:00

DA-EF 45 11/1/02 22:00
EF 46 11/2/02 10:00
EF 46 11/3/02 10:00

SO-BC 48 11/5/02 10:00
SO-BC 49 11/6/02 10:00
DA-EF 50 11/8/02 10:00
DA-EF 51 11/9/02 10:00

11/9/02 22:00
DA-EF 52 11/10/02 10:00
DA-EF 53 11/10/02 22:00
SO-BC 57 11/15/02 10:00

11/16/02 10:00
SO-BC 62 11/21/02 12:10

11/22/02 2:00
SO-BC 64 11/23/02 1:00
SO-BC 65 11/24/02 0:00
DA-EF 66 11/25/02 5:40
DA-EF 67 11/26/02 3:50
DA-EF 68 11/27/02 4:40

11/28/02 4:50
DA-EF 70 11/29/02 1:40
DA-EF 71 11/30/02 2:20
SO-BC 72 12/1/02 2:20
SO-BC 73 12/1/02 20:00
DA-EF 74 12/3/02 0:00

12/4/02 4:30
SO-BC 76 12/4/02 20:00
SO-BC 77 12/5/02 2:00
SO-BC 78 12/6/02 16:20
DA-EF 79 12/7/02 22:20
DA-EF 80 12/9/02 2:35
DA-EF 81 12/10/02 5:20
DA-EF 82 12/10/02 17:00
SO-BC 83 12/11/02 12:10
SO-BC 84 12/12/02 21:00
DA-EF 85 12/14/02 2:10
DA-EF 86 12/15/02 5:20
DA-EF 87 12/16/02 4:20
DA-EF 88 12/17/02 4:32
DA-EF 89 12/17/02 13:30
SO-BC 90 12/18/02 1:30
SO-BC 91 12/19/02 18:00

Total
0
0

2,984
3,319
3,015
2,965
3,153
3,018
2,973
2,993
2,899
2,794
2,892
2,971
2,950
2,786
3,655
2,942
2,953
4,682
3,104
5,973
5,995
4,924
4,970

523
448

2,059
2,409
4,670
4,060
1,251
1,267

545
290
240

3,419
3,441
3,527

967
867
692

1,788
1,945
1,876

170
85

205
205
832

1,006
710
830
464
290
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Young-Rainey STAR Center Area AYoung-Rainey-AreaA-FR-AppendixE-Aug22-2003 Injection well data

Sheet 3. Injection well data

Oper- Sheet

ator Number
SO-EF 92 12/20/02 18:00
SO-EF 93 12/21/02 18:00
DA-EF 95 12/24/02 17:10
DA-EF 96 12/25/02 18:00
DA-EF 97 12/26/02 5:00
DA-EF 98 12/26/02 20:00

SO 99 12/27/02 17:30
SO-DA 100 12/28/02 20:00

SO 101 12/30/02 0:00
BC 108 1/6/03 0:00
BC 109 1/7/03 0:00

DA-EF 110 1/7/03 19:00
DA-EF 111 1/9/03 4:38
DA-EF 112 1/10/03 6:35
DA-EF 113 1/11/03 6:40
SO-BC 114 1/12/03 0:00
SO-BC 115 1/13/03 0:00
DA-EF 117 1/15/03 6:45
DA-EF 118 1/15/03 18:00
DA-EF 119 1/16/03 17:00
SO-BC 120 1/17/03 22:00
SO-BC 121 1/18/03 22:00
SO-BC 122 1/19/03 22:00
SO-BC 123 1/20/03 23:50
DA-EF 124 1/22/03 4:00
DA-EF 125 1/23/03 6:10
SO-BC 126 1/23/03 22:00
SO-BC 127 1/24/03 22:00
SO-BC 128 1/25/03 22:00
DA-EF 130 1/28/03 22:30
DA-EF 131 1/29/03 6:30
DA-EF 132 1/30/03 3:40
SO-BC 133 1/30/03 22:00
SO-BC 134 1/31/03 22:00
SO-BC 135 2/1/03 22:00
SO-BC 136 2/2/03 22:00
DA-EF 137 2/4/03 6:20
DA-EF 138 2/5/03 5:30
DA-EF 139 2/6/03 3:50
SO-BC 140 2/6/03 22:00
SO-BC 141 2/7/03 22:00
SO-BC 142 2/8/03 22:00
DA-EF 143 2/10/03 6:00
DA-EF 144 2/10/03 20:30

SO 148 2/14/03 22:00
DA-EF 149 2/16/03 6:40

SO 150 2/17/03 6:00
2/18/03 0:00

Total
350
685

1,576
1,472
1,799

900
134
134

1,209
1,039
1,467
3,005
3,086
2,958
3,246
2,811
2,581
4,500
4,091

134
290
310
360
691

4,142
3,986
2,279
1,434
1,501
1,307

993
1,210

0
170
325
255

1,347
1,260
1,359

980
1,644
1,937
1,688

0
1,076
1,364
1,348

0
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Steam injection rates calculated for sectors
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Vapor flow rate totals calculated
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Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well temperatures

Page 1 of 1

40

60

80

100

120

140

160

180

200

220

10/1 10/11 10/21 10/31 11/10 11/20 11/30 12/10 12/20 12/30 1/9 1/19 1/29 2/8 2/18 2/28

Te
m

pe
ra

tu
re

 (F
)

EE-1 vapor

EE-1 water

EE-2 vapor

EE-2 water

EE-3 vapor

EE-3 water

EE-4 vapor

EE-4 water



Young-Rainey STAR Center Area A Young-Rainey-AreaA-FR-AppendixE-Aug22-2003 Extraction well temperatures
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Chemical Mass Balance Calculations 

 



Young-Rainey STAR Center Area A Appendix F Mass estimate based on NAPL accumulation

Mass estimate based on NAPL accumulation

NAPL volume 200 gallons
Assumed density 1.2 kg/L
VOC mass 1,998 lbs
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
10/4/02 14:53 342.91 3 0.00 0

10/5/02 0:35 380.41 3 0.10 0
10/5/02 17:20 380.26 7 0.52 1
10/6/02 11:30 385.13 2 0.18 1

10/7/02 2:00 410.47 0 0.01 1
10/7/02 8:30 303.40 1 0.02 1

10/7/02 22:00 299.59 5 0.24 1
10/8/02 11:30 495.81 1 0.09 1
10/9/02 16:15 495.81 4 0.65 2

10/13/02 17:00 257.26 4 0.97 3
10/18/02 15:45 235.25 2 0.56 3
10/18/02 19:10 254.66 1 0.01 3

10/19/02 1:00 255.14 1 0.02 3
10/20/02 17:15 236.71 2 0.25 4

10/21/02 0:10 228.04 2 0.04 4
10/21/02 23:00 237.15 2 0.12 4
10/24/02 18:00 120.00 2 0.14 4

10/25/02 2:00 73.79 9 0.06 4
10/26/02 23:00 76.64 2 0.08 4
10/28/02 14:00 70.57 2 0.07 4
10/31/02 12:22 200.00 36 5.60 10

11/4/02 12:00 447.17 2 1.14 11
11/5/02 0:00 419.79 2 0.13 11
11/6/02 0:00 380.41 3 0.26 11
11/6/02 9:52 400.00 32 1.38 13

11/7/02 13:05 400.00 77 9.24 22
11/11/02 9:35 552.00 508 287.53 309

11/14/02 13:49 552.00 358 166.99 476
11/16/02 8:08 564.00 1311 346.84 823
11/17/02 2:30 564.00 9100 1044.92 1,868
11/17/02 8:50 564.00 1110 43.95 1,912

11/18/02 17:00 519.49 980 181.53 2,094
11/19/02 9:20 563.00 2460 250.76 2,344

11/21/02 12:10 569.45 1019 326.97 2,671
11/22/02 2:00 534.26 1079 88.40 2,760
11/23/02 1:00 534.26 1076 146.56 2,906

11/24/02 21:10 477.86 780 182.48 3,089
11/24/02 23:12 499.11 680 7.65 3,096

11/25/02 1:45 509.40 1334 19.21 3,116
11/25/02 3:42 493.88 1368 14.60 3,130
11/25/02 5:40 499.11 570 6.20 3,136
11/25/02 7:00 493.88 650 4.74 3,141
11/25/02 9:40 504.28 850 12.67 3,154

11/25/02 11:55 504.28 870 10.94 3,165
11/25/02 19:30 493.88 1790 74.31 3,239
11/25/02 21:25 509.40 884 9.57 3,249
11/25/02 23:38 499.11 935 11.47 3,260

11/26/02 1:27 519.49 1085 11.35 3,272
11/26/02 3:50 499.11 1280 16.88 3,288
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
11/26/02 6:15 509.40 967 13.20 3,302
11/26/02 7:40 519.49 1150 9.38 3,311
11/26/02 9:50 514.47 910 11.24 3,322

11/26/02 11:52 529.38 910 10.86 3,333
11/26/02 13:30 534.26 1030 9.96 3,343
11/26/02 15:05 575.00 1340 13.52 3,357
11/26/02 17:20 534.26 836 11.14 3,368
11/26/02 18:25 519.49 831 5.18 3,373
11/26/02 20:10 534.26 980 10.16 3,383
11/26/02 22:25 534.26 929 12.38 3,395

11/27/02 0:25 534.26 1105 13.09 3,409
11/27/02 2:30 534.26 1020 12.58 3,421
11/27/02 4:40 534.26 1220 15.65 3,437
11/27/02 6:40 576.32 1077 13.76 3,451
11/27/02 8:00 571.80 1690 14.28 3,465
11/27/02 9:00 283.62 2750 8.65 3,473

11/27/02 11:10 309.85 3850 28.65 3,502
11/27/02 12:40 308.18 3450 17.68 3,520
11/27/02 14:30 305.64 3115 19.35 3,539
11/27/02 16:25 289.95 4750 29.26 3,568
11/27/02 17:45 288.16 4235 18.04 3,586
11/27/02 20:00 288.16 4021 28.90 3,615
11/27/02 21:50 288.16 3812 22.32 3,638
11/27/02 23:59 288.16 4080 28.02 3,666

11/28/02 2:25 288.16 4067 31.61 3,697
11/28/02 4:50 288.16 4223 32.60 3,730
11/28/02 6:20 288.16 4906 23.51 3,753
11/28/02 9:35 316.48 5010 57.12 3,810

11/28/02 11:15 326.17 4030 24.28 3,835
11/28/02 12:25 332.48 3450 14.83 3,850
11/28/02 17:30 360.20 2080 42.22 3,892
11/28/02 20:20 330.13 3210 33.28 3,925
11/28/02 21:50 352.92 9999 58.68 3,984

11/29/02 0:20 352.92 9999 97.79 4,082
11/29/02 1:40 330.13 4270 20.83 4,102
11/29/02 4:00 330.13 3286 28.06 4,130
11/29/02 5:50 352.92 3592 25.76 4,156
11/29/02 8:20 381.20 5100 53.88 4,210

11/29/02 10:40 341.71 9610 84.94 4,295
11/29/02 12:15 341.71 4336 26.01 4,321
11/29/02 14:00 361.64 3145 22.06 4,343
11/29/02 16:40 381.20 2301 25.93 4,369
11/29/02 17:50 384.59 2637 13.12 4,382
11/29/02 20:30 352.92 2459 25.65 4,408
11/29/02 22:00 352.92 2244 13.17 4,421

11/30/02 0:00 352.92 1765 13.81 4,435
11/30/02 2:20 352.92 1830 16.70 4,451
11/30/02 4:00 352.92 2496 16.27 4,468
11/30/02 6:00 352.92 1597 12.50 4,480
11/30/02 7:40 360.20 2450 16.30 4,497
11/30/02 9:20 352.92 1580 10.30 4,507

11/30/02 11:30 384.59 1590 14.69 4,522
11/30/02 13:10 372.94 1640 11.30 4,533
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
11/30/02 15:20 381.20 2610 23.90 4,557
11/30/02 17:15 367.33 2435 19.00 4,576
11/30/02 20:05 352.92 1871 20.74 4,596
11/30/02 22:00 352.92 1827 13.70 4,610
11/30/02 23:57 387.95 1418 11.89 4,622

12/1/02 2:20 352.92 1081 10.08 4,632
12/1/02 3:55 352.92 2355 14.59 4,647
12/1/02 6:00 352.92 1676 13.66 4,660
12/1/02 9:00 356.58 1850 21.94 4,682

12/1/02 20:00 330.13 1530 61.59 4,744
12/1/02 21:12 330.13 1688 7.41 4,751
12/1/02 22:58 322.17 1831 11.55 4,763

12/2/02 1:50 322.17 1942 19.88 4,783
12/2/02 3:50 322.17 2100 15.00 4,798
12/2/02 5:52 322.17 1414 10.27 4,808
12/2/02 8:15 288.16 1315 10.01 4,818

12/2/02 10:45 345.49 1244 11.91 4,830
12/2/02 16:00 345.49 1040 20.91 4,851
12/2/02 18:00 337.90 1236 9.26 4,860

12/3/02 9:45 337.90 410 24.19 4,884
12/3/02 12:20 314.01 264 2.37 4,887
12/3/02 14:55 352.92 368 3.72 4,890
12/3/02 17:03 356.58 276 2.33 4,893
12/3/02 19:00 345.49 282 2.11 4,895
12/3/02 21:15 337.90 292 2.46 4,897
12/3/02 23:15 337.90 220 1.65 4,899

12/4/02 1:13 337.90 278 2.05 4,901
12/4/02 3:15 322.17 250 1.82 4,903
12/4/02 4:30 337.90 290 1.36 4,904
12/4/02 6:30 337.90 215 1.61 4,906

12/4/02 12:30 345.49 202 4.64 4,910
12/4/02 14:35 352.92 245 2.00 4,912
12/4/02 16:45 345.49 186 1.54 4,914
12/4/02 20:00 352.92 235 2.99 4,917
12/4/02 22:00 374.33 207 1.72 4,919

12/5/02 0:00 352.92 199 1.56 4,920
12/5/02 2:00 352.92 253 1.98 4,922
12/5/02 4:13 352.92 432 3.75 4,926
12/5/02 6:00 352.92 224 1.56 4,928
12/5/02 8:40 377.78 315 3.52 4,931

12/5/02 10:25 377.78 300 2.20 4,933
12/5/02 13:10 322.17 465 4.57 4,938
12/5/02 14:25 341.71 422 2.00 4,940

12/6/02 2:00 387.95 480 23.91 4,964
12/6/02 4:00 488.60 591 6.40 4,970
12/6/02 6:00 861.47 608 11.61 4,982

12/6/02 10:20 305.64 516 7.58 4,989
12/6/02 12:40 314.01 390 3.17 4,992
12/6/02 14:05 305.64 450 2.16 4,995
12/6/02 16:20 326.17 379 3.08 4,998
12/6/02 20:00 846.28 243 8.36 5,006
12/6/02 22:00 843.20 465 8.69 5,015

12/7/02 0:00 741.70 467 7.68 5,022
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
12/7/02 2:00 636.24 957 13.50 5,036
12/7/02 4:00 656.31 520 7.57 5,044
12/7/02 6:00 589.67 506 6.61 5,050
12/7/02 8:10 413.84 450 4.47 5,055

12/7/02 10:05 381.20 452 3.66 5,058
12/7/02 12:15 360.20 372 3.22 5,061
12/7/02 14:10 367.33 386 3.01 5,064
12/7/02 16:10 367.33 421 3.43 5,068
12/7/02 18:05 381.20 386 3.13 5,071
12/7/02 20:15 381.20 405 3.71 5,075
12/7/02 22:20 374.33 389 3.36 5,078

12/8/02 0:35 374.33 392 3.66 5,082
12/8/02 2:40 381.20 398 3.50 5,085
12/8/02 4:30 381.20 354 2.74 5,088
12/8/02 6:30 374.33 392 3.25 5,091
12/8/02 8:00 352.92 394 2.31 5,094

12/8/02 10:05 360.20 321 2.67 5,096
12/8/02 12:00 360.20 316 2.42 5,099
12/8/02 14:02 374.33 410 3.46 5,102
12/8/02 15:57 381.20 349 2.83 5,105
12/8/02 18:00 381.20 326 2.82 5,108
12/8/02 20:23 387.95 322 3.30 5,111
12/8/02 22:15 381.20 344 2.71 5,114

12/9/02 0:17 381.20 323 2.78 5,117
12/9/02 2:35 381.20 364 3.54 5,120
12/9/02 7:00 553.35 427 11.57 5,132
12/9/02 8:03 352.92 462 1.90 5,134

12/9/02 10:00 352.92 456 3.48 5,137
12/9/02 12:00 330.13 702 5.14 5,142
12/9/02 14:00 352.92 657 5.14 5,147
12/10/02 3:00 360.20 650 33.74 5,181
12/10/02 8:30 305.64 533 9.93 5,191

12/10/02 10:25 249.55 424 2.25 5,193
12/10/02 13:00 337.90 1010 9.77 5,203
12/10/02 15:00 360.20 356 2.84 5,206
12/10/02 17:00 360.20 651 5.20 5,211
12/10/02 20:00 360.20 763 9.14 5,220
12/10/02 22:00 352.92 742 5.81 5,226

12/11/02 0:00 352.92 618 4.84 5,231
12/11/02 2:00 352.92 529 4.14 5,235
12/11/02 4:00 352.92 496 3.88 5,239
12/11/02 6:00 352.92 605 4.73 5,244
12/11/02 9:20 413.84 569 8.70 5,252

12/11/02 10:26 413.84 509 2.57 5,255
12/11/02 12:10 413.84 426 3.39 5,258
12/11/02 15:50 407.52 450 7.45 5,266
12/11/02 20:00 413.84 505 9.65 5,275
12/11/02 22:00 432.24 727 6.97 5,282

12/12/02 0:00 413.84 966 8.86 5,291
12/12/02 2:00 426.19 724 6.84 5,298
12/12/02 4:00 438.20 872 8.47 5,307
12/12/02 6:00 426.19 952 9.00 5,316
12/12/02 7:45 449.89 712 6.21 5,322
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
12/12/02 10:00 426.19 370 3.93 5,326
12/12/02 12:08 426.19 307 3.09 5,329
12/12/02 14:01 426.19 250 2.22 5,331
12/12/02 21:00 352.92 368 10.05 5,341

12/13/02 3:00 352.92 321 7.53 5,349
12/13/02 5:00 387.95 311 2.67 5,351
12/13/02 6:00 352.92 298 1.17 5,352

12/13/02 16:00 407.52 164 7.41 5,360
12/13/02 17:50 420.06 241 2.06 5,362
12/13/02 20:15 400.00 239 2.56 5,364
12/13/02 22:32 400.00 257 2.60 5,367

12/14/02 0:08 400.00 231 1.64 5,369
12/14/02 2:10 400.00 246 2.22 5,371
12/14/02 4:20 401.10 237 2.28 5,373
12/14/02 6:30 420.06 398 4.02 5,377
12/14/02 8:45 420.06 274 2.87 5,380

12/14/02 12:02 407.52 254 3.77 5,384
12/14/02 14:05 426.19 185 1.79 5,386
12/14/02 16:00 426.19 194 1.76 5,387
12/14/02 18:12 407.52 244 2.42 5,390
12/14/02 20:30 426.19 239 2.60 5,392
12/14/02 22:30 413.84 264 2.42 5,395

12/15/02 0:30 413.84 250 2.29 5,397
12/15/02 2:40 401.10 241 2.32 5,399
12/15/02 5:20 394.58 208 2.43 5,402
12/15/02 9:00 407.52 249 4.12 5,406

12/15/02 11:00 401.10 801 7.12 5,413
12/15/02 13:00 401.10 787 7.00 5,420
12/15/02 15:00 394.58 692 6.05 5,426
12/15/02 20:00 426.19 270 6.38 5,433
12/15/02 21:53 394.58 350 2.88 5,435

12/16/02 0:23 413.84 387 4.44 5,440
12/16/02 2:35 426.19 510 5.30 5,445
12/16/02 4:20 394.58 486 3.72 5,449
12/16/02 9:15 413.84 336 7.58 5,456

12/16/02 10:55 407.52 521 3.92 5,460
12/16/02 12:15 407.52 587 3.54 5,464
12/16/02 14:30 407.52 298 3.03 5,467
12/16/02 19:45 407.52 477 11.31 5,478
12/16/02 22:30 413.84 870 10.98 5,489

12/17/02 0:30 420.06 808 7.52 5,497
12/17/02 2:32 420.06 811 7.68 5,504
12/17/02 4:32 420.06 755 7.03 5,511
12/17/02 6:35 413.84 724 6.81 5,518
12/17/02 8:35 426.19 640 6.05 5,524

12/17/02 10:35 407.52 486 4.39 5,529
12/17/02 13:30 401.10 435 5.64 5,534
12/17/02 16:30 413.84 412 5.67 5,540
12/17/02 18:32 426.19 200 1.92 5,542
12/17/02 20:45 438.20 155 1.67 5,544
12/17/02 23:00 438.20 289 3.16 5,547

12/18/02 1:30 438.20 138 1.68 5,548
12/18/02 7:30 438.20 117 3.41 5,552

5 of 19



Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
12/18/02 9:30 444.08 159 1.57 5,553

12/18/02 11:30 426.19 184 1.74 5,555
12/18/02 13:30 426.19 117 1.11 5,556
12/18/02 15:30 420.06 154 1.43 5,558
12/18/02 17:32 407.52 156 1.43 5,559
12/18/02 20:00 426.19 145 1.69 5,561
12/18/02 22:00 426.19 221 2.09 5,563

12/19/02 0:00 426.19 231 2.18 5,565
12/19/02 2:00 426.19 246 2.32 5,567
12/19/02 4:00 426.19 184 1.74 5,569
12/19/02 6:00 426.19 188 1.78 5,571
12/19/02 8:00 432.24 145 1.39 5,572

12/19/02 10:02 426.19 221 2.12 5,574
12/19/02 12:01 432.24 231 2.20 5,577
12/19/02 14:05 432.24 246 2.44 5,579
12/19/02 16:00 426.19 184 1.67 5,581
12/19/02 18:00 432.24 188 1.80 5,583
12/19/02 20:00 432.24 176 1.69 5,584
12/19/02 22:00 432.24 198 1.90 5,586

12/20/02 0:00 426.19 172 1.63 5,588
12/20/02 2:00 426.19 253 2.39 5,590
12/20/02 4:00 426.19 249 2.35 5,592
12/20/02 6:00 426.19 246 2.32 5,595
12/20/02 8:00 426.19 370 3.50 5,598

12/20/02 10:00 426.19 672 6.35 5,605
12/20/02 12:00 428.62 602 5.72 5,610
12/20/02 14:00 420.06 478 4.45 5,615
12/20/02 16:00 420.06 482 4.49 5,619
12/20/02 18:00 420.06 602 5.61 5,625
12/20/02 20:00 432.24 423 4.05 5,629
12/20/02 22:00 444.08 456 4.49 5,633

12/21/02 0:00 444.08 472 4.65 5,638
12/21/02 2:00 444.08 493 4.85 5,643
12/21/02 4:00 455.62 530 5.35 5,648
12/21/02 6:00 455.62 567 5.73 5,654

12/21/02 10:00 458.46 566 11.51 5,666
12/21/02 11:50 452.76 551 5.07 5,671
12/21/02 13:55 455.62 860 9.05 5,680
12/21/02 16:40 449.89 708 9.71 5,689
12/21/02 18:00 455.62 659 4.44 5,694
12/21/02 19:00 455.62 676 3.41 5,697
12/21/02 20:00 455.62 892 4.51 5,702
12/21/02 22:00 449.89 577 5.75 5,707

12/22/02 0:00 455.62 742 7.49 5,715
12/22/02 2:00 477.86 782 8.28 5,723
12/22/02 4:00 466.87 568 5.88 5,729
12/22/02 6:00 466.87 556 5.75 5,735

12/22/02 17:45 0.00 827 0.00 5,735
12/23/02 6:45 449.89 556 36.05 5,771

12/23/02 15:10 420.06 402 15.75 5,787
12/23/02 17:10 407.52 762 6.88 5,794
12/23/02 18:50 426.19 867 6.83 5,800
12/23/02 20:56 461.28 801 8.60 5,809
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
12/23/02 23:20 466.87 852 10.58 5,820

12/24/02 2:45 461.28 676 11.81 5,831
12/24/02 5:01 444.08 740 8.26 5,840
12/24/02 6:45 444.08 686 5.85 5,846
12/24/02 9:00 444.08 919 10.18 5,856

12/24/02 11:00 438.20 524 5.09 5,861
12/24/02 13:15 444.08 561 6.21 5,867
12/24/02 15:15 432.24 892 8.55 5,876
12/24/02 17:10 432.24 315 2.89 5,878

12/25/02 5:15 0.00 350 0.00 5,878
12/25/02 8:15 0.00 406 0.00 5,878

12/25/02 10:00 0.00 465 0.00 5,878
12/25/02 11:50 0.00 348 0.00 5,878
12/25/02 13:50 0.00 363 0.00 5,878
12/25/02 15:50 0.00 382 0.00 5,878
12/25/02 18:00 0.00 441 0.00 5,878
12/25/02 21:10 0.00 363 0.00 5,878
12/25/02 23:34 0.00 496 0.00 5,878

12/26/02 1:10 0.00 450 0.00 5,878
12/26/02 5:00 0.00 376 0.00 5,878
12/26/02 8:00 0.00 633 0.00 5,878

12/26/02 10:00 0.00 335 0.00 5,878
12/26/02 12:30 420.06 204 2.37 5,881
12/26/02 14:30 360.20 678 5.41 5,886
12/26/02 16:35 381.20 702 6.18 5,892
12/26/02 20:00 381.20 414 5.98 5,898
12/26/02 22:00 337.90 447 3.35 5,902

12/27/02 0:00 394.58 364 3.18 5,905
12/27/02 2:00 394.58 365 3.19 5,908
12/27/02 4:00 394.58 350 3.06 5,911
12/27/02 6:00 394.58 368 3.22 5,914

12/27/02 11:30 381.20 296 6.88 5,921
12/27/02 14:30 381.20 820 10.39 5,932
12/27/02 17:30 394.58 607 7.96 5,940
12/27/02 20:00 405.58 302 3.39 5,943
12/27/02 22:00 401.10 282 2.51 5,946

12/28/02 0:00 394.58 289 2.53 5,948
12/28/02 2:00 394.58 264 2.31 5,950
12/28/02 4:10 394.58 285 2.70 5,953
12/28/02 6:00 407.52 279 2.31 5,955
12/28/02 8:00 407.52 294 2.66 5,958

12/28/02 10:30 381.20 138 1.46 5,960
12/28/02 12:30 407.52 108 0.98 5,960
12/28/02 14:35 394.58 98 0.89 5,961
12/28/02 16:30 381.20 195 1.58 5,963
12/28/02 20:00 394.58 110 1.68 5,965
12/28/02 22:00 394.58 160 1.40 5,966

12/29/02 0:00 394.58 147 1.29 5,967
12/29/02 2:00 413.84 131 1.20 5,969
12/29/02 4:00 413.84 128 1.17 5,970
12/29/02 6:00 381.20 137 1.16 5,971
12/29/02 8:10 381.20 254 2.33 5,973

12/29/02 10:10 360.20 123 0.98 5,974
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
12/29/02 12:10 381.20 162 1.37 5,976
12/29/02 14:05 381.20 156 1.26 5,977
12/29/02 16:00 367.33 470 3.67 5,980
12/29/02 17:58 352.92 136 1.05 5,982
12/29/02 20:00 394.58 127 1.13 5,983
12/29/02 22:00 381.20 108 0.91 5,984

12/30/02 0:00 387.95 176 1.51 5,985
12/30/02 2:00 394.58 126 1.10 5,986
12/30/02 4:00 394.58 113 0.99 5,987
12/30/02 6:00 387.95 255 2.19 5,989

12/30/02 11:15 352.92 113 2.32 5,992
12/30/02 13:20 349.23 103 0.83 5,992
12/30/02 16:10 337.90 114 1.21 5,994
12/30/02 19:00 367.33 93 1.07 5,995
12/30/02 21:00 377.78 190 1.59 5,996

12/31/02 0:45 377.78 143 2.25 5,999
12/31/02 3:30 381.20 172 2.00 6,001
12/31/02 5:00 374.33 100 0.62 6,001
12/31/02 6:45 374.33 232 1.68 6,003
12/31/02 9:05 381.20 160 1.58 6,005

12/31/02 11:15 367.33 211 1.86 6,006
12/31/02 13:05 381.20 171 1.32 6,008
12/31/02 15:05 381.20 94 0.79 6,008
12/31/02 17:07 367.33 105 0.87 6,009

1/1/03 8:30 360.20 118 7.25 6,017
1/1/03 10:30 367.33 194 1.58 6,018
1/1/03 12:30 374.33 278 2.31 6,020
1/1/03 15:10 367.33 172 1.87 6,022
1/1/03 17:30 381.20 144 1.42 6,024
1/1/03 19:00 367.33 183 1.12 6,025
1/1/03 22:00 374.33 195 2.43 6,027

1/2/03 0:15 367.33 202 1.85 6,029
1/2/03 2:15 367.33 282 2.30 6,031
1/2/03 4:20 367.33 275 2.33 6,034
1/2/03 6:15 374.33 213 1.69 6,035
1/2/03 8:45 381.20 232 2.45 6,038

1/2/03 11:25 367.33 245 2.66 6,041
1/2/03 13:00 367.33 149 0.96 6,042
1/2/03 15:00 367.33 345 2.81 6,044
1/2/03 17:00 360.20 135 1.08 6,045
1/2/03 19:10 374.33 170 1.53 6,047
1/2/03 21:20 374.33 226 2.03 6,049
1/2/03 23:00 374.33 393 2.72 6,052

1/3/03 1:38 387.95 347 3.93 6,056
1/3/03 4:35 370.85 287 3.48 6,059
1/3/03 6:25 381.20 280 2.17 6,061
1/3/03 8:10 374.33 120 0.87 6,062

1/3/03 10:25 387.95 100 0.97 6,063
1/3/03 12:05 337.90 115 0.72 6,064
1/3/03 14:30 401.10 76 0.82 6,065
1/3/03 16:30 394.58 108 0.94 6,066
1/3/03 20:00 394.58 83 1.28 6,067
1/3/03 22:00 413.84 91 0.83 6,068
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/4/03 0:00 394.58 94 0.82 6,069
1/4/03 2:00 394.58 124 1.08 6,070
1/4/03 4:00 407.52 97 0.88 6,071
1/4/03 6:00 413.84 92 0.84 6,071
1/4/03 8:00 407.52 105 0.95 6,072

1/4/03 10:00 407.52 99 0.90 6,073
1/4/03 12:00 407.52 93 0.84 6,074
1/4/03 14:00 407.52 94 0.85 6,075
1/4/03 16:00 394.58 102 0.89 6,076
1/4/03 17:50 394.58 146 1.17 6,077
1/4/03 20:00 394.58 92 0.87 6,078
1/4/03 22:00 394.58 92 0.80 6,079

1/5/03 0:00 394.58 90 0.79 6,079
1/5/03 2:00 401.10 78 0.70 6,080
1/5/03 4:00 394.58 84 0.74 6,081
1/5/03 6:00 394.58 105 0.92 6,082
1/5/03 8:30 397.85 99 1.09 6,083

1/5/03 11:30 401.10 120 1.60 6,084
1/5/03 14:00 387.95 137 1.47 6,086
1/5/03 16:00 391.28 79 0.68 6,087
1/5/03 20:00 394.58 103 1.80 6,088
1/5/03 22:00 394.58 92 0.80 6,089

1/6/03 0:00 407.52 70 0.63 6,090
1/6/03 2:20 407.52 63 0.67 6,091
1/6/03 4:00 394.58 92 0.67 6,091
1/6/03 6:00 407.52 67 0.61 6,092
1/6/03 8:00 387.95 230 1.98 6,094

1/6/03 10:00 407.52 116 1.05 6,095
1/6/03 12:20 401.10 96 1.00 6,096
1/6/03 14:05 401.10 147 1.14 6,097
1/6/03 16:05 401.10 149 1.32 6,098
1/6/03 20:00 413.84 116 2.08 6,100
1/6/03 22:00 413.84 119 1.09 6,101

1/7/03 0:00 413.84 131 1.20 6,103
1/7/03 2:00 413.84 113 1.04 6,104
1/7/03 4:00 413.84 106 0.97 6,105
1/7/03 6:00 413.84 124 1.14 6,106
1/7/03 8:00 420.06 132 1.23 6,107

1/7/03 10:30 401.10 149 1.66 6,109
1/7/03 12:30 407.52 402 3.63 6,112
1/7/03 14:30 407.52 203 1.83 6,114
1/7/03 16:30 381.20 219 1.85 6,116
1/7/03 20:35 387.95 531 9.32 6,125
1/7/03 22:49 387.95 404 3.88 6,129

1/8/03 0:40 387.95 445 3.54 6,133
1/8/03 2:40 381.20 562 4.75 6,138
1/8/03 4:45 381.20 517 4.55 6,142
1/8/03 7:30 407.52 680 8.45 6,151
1/8/03 9:30 407.52 615 5.56 6,156

1/8/03 11:30 432.24 554 5.31 6,161
1/8/03 13:30 407.52 635 5.74 6,167
1/8/03 15:30 394.58 378 3.31 6,170
1/8/03 17:30 381.20 274 2.32 6,173

9 of 19



Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/8/03 19:30 394.58 333 2.91 6,176
1/8/03 22:00 394.58 379 4.14 6,180

1/9/03 0:00 387.95 5670 48.77 6,229
1/9/03 1:57 401.10 591 5.12 6,234
1/9/03 4:38 374.33 394 4.39 6,238
1/9/03 6:33 381.20 456 3.69 6,242
1/9/03 9:30 367.33 404 4.85 6,247

1/9/03 11:35 394.58 482 4.39 6,251
1/9/03 13:20 407.52 538 4.25 6,255
1/9/03 15:31 381.20 322 2.97 6,258
1/9/03 17:30 381.20 339 2.84 6,261
1/9/03 19:30 394.58 375 3.28 6,264
1/9/03 21:50 394.58 317 3.24 6,268
1/9/03 23:52 394.58 2047 18.21 6,286
1/10/03 2:15 394.58 450 4.69 6,290
1/10/03 4:20 394.58 420 3.83 6,294
1/10/03 6:35 394.58 387 3.81 6,298
1/10/03 8:30 407.52 236 2.04 6,300

1/10/03 10:18 381.20 226 1.72 6,302
1/10/03 12:30 420.06 574 5.88 6,308
1/10/03 14:30 407.52 478 4.32 6,312
1/10/03 16:30 420.06 640 5.96 6,318
1/10/03 18:30 407.52 520 4.70 6,323
1/10/03 20:30 413.84 621 5.70 6,328
1/10/03 22:55 407.52 601 6.56 6,335

1/11/03 0:25 407.52 670 4.54 6,340
1/11/03 2:40 432.24 483 5.21 6,345
1/11/03 4:45 420.06 470 4.56 6,349
1/11/03 6:40 407.52 680 5.89 6,355
1/11/03 8:05 401.10 520 3.28 6,358

1/11/03 10:05 394.58 640 5.60 6,364
1/11/03 12:05 401.10 462 4.11 6,368
1/11/03 14:05 401.10 494 4.39 6,373
1/11/03 16:05 401.10 560 4.98 6,378
1/11/03 20:00 394.58 9999 171.29 6,549
1/11/03 22:00 394.58 534 4.67 6,554

1/12/03 0:00 381.20 9999 84.50 6,638
1/12/03 2:00 413.84 521 4.78 6,643
1/12/03 4:00 426.19 492 4.65 6,647
1/12/03 6:00 413.84 9999 91.74 6,739
1/12/03 8:03 381.20 1652 14.31 6,753

1/12/03 10:04 394.58 780 6.88 6,760
1/12/03 12:10 381.20 646 5.73 6,766
1/12/03 14:10 407.52 1144 10.34 6,776
1/12/03 16:00 381.20 580 4.49 6,781
1/12/03 17:40 381.20 412 2.90 6,784
1/12/03 20:00 401.10 632 6.56 6,790
1/12/03 22:00 413.84 530 4.86 6,795

1/13/03 0:00 381.20 9999 84.50 6,880
1/13/03 2:00 394.58 573 5.01 6,885
1/13/03 4:00 413.84 488 4.48 6,889
1/13/03 6:00 394.58 1567 13.71 6,903
1/13/03 8:00 381.20 587 4.96 6,908
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/13/03 10:00 394.58 756 6.61 6,915
1/13/03 12:01 394.58 1031 9.09 6,924
1/13/03 14:10 381.20 720 6.54 6,930
1/13/03 16:00 381.20 1430 11.08 6,941
1/13/03 20:30 413.84 9999 206.41 7,148
1/13/03 22:00 413.84 978 6.73 7,154

1/14/03 0:00 394.58 1249 10.93 7,165
1/14/03 2:00 394.58 1060 9.27 7,175
1/14/03 4:00 394.58 1092 9.55 7,184
1/14/03 6:00 394.58 776 6.79 7,191
1/14/03 8:00 381.20 1264 10.68 7,202

1/14/03 10:10 394.58 1059 10.04 7,212
1/14/03 12:05 381.20 4426 35.85 7,247
1/14/03 14:00 420.06 926 8.26 7,256
1/14/03 16:00 407.52 886 8.00 7,264
1/14/03 18:00 387.95 1901 16.35 7,280
1/14/03 21:10 394.58 9999 138.49 7,419
1/14/03 23:00 387.95 1050 8.28 7,427

1/15/03 1:15 381.20 1260 11.98 7,439
1/15/03 3:45 381.20 1381 14.59 7,453
1/15/03 6:45 387.95 2330 30.06 7,484

1/15/03 18:00 374.33 8864 413.78 7,897
1/15/03 20:00 381.20 1026 8.67 7,906
1/15/03 22:00 374.33 1215 10.08 7,916

1/16/03 0:30 387.95 1398 15.03 7,931
1/16/03 2:45 381.20 1310 12.45 7,944
1/16/03 4:20 387.95 1639 11.16 7,955
1/16/03 6:10 387.95 2191 17.27 7,972
1/16/03 8:02 381.20 1948 15.37 7,987

1/16/03 10:00 407.52 1850 16.44 8,004
1/16/03 12:01 394.58 1465 12.92 8,017
1/16/03 15:00 407.52 800 10.78 8,027
1/16/03 17:00 394.58 775 6.78 8,034
1/16/03 19:50 401.10 1210 15.24 8,049
1/16/03 23:58 407.52 1458 27.22 8,077

1/17/03 2:00 407.52 1272 11.68 8,088
1/17/03 4:00 407.52 990 8.94 8,097
1/17/03 6:10 426.19 974 9.97 8,107
1/17/03 8:05 394.58 1048 8.79 8,116

1/17/03 10:10 420.06 970 9.41 8,126
1/17/03 12:00 381.20 2700 20.92 8,146
1/17/03 14:00 394.58 9999 87.47 8,234
1/17/03 16:00 420.06 7886 73.44 8,307
1/17/03 20:00 426.19 6080 114.90 8,422
1/17/03 22:00 438.20 3947 38.34 8,461

1/18/03 0:00 444.08 4129 40.65 8,501
1/18/03 2:00 449.89 3493 34.84 8,536
1/18/03 4:00 438.20 3848 37.38 8,573
1/18/03 6:00 455.62 4188 42.30 8,616
1/18/03 8:00 420.06 1654 15.40 8,631

1/18/03 10:02 455.62 1168 11.99 8,643
1/18/03 12:00 426.19 1584 14.72 8,658
1/18/03 14:03 432.24 900 8.84 8,667
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/18/03 16:00 420.06 859 7.80 8,674
1/18/03 18:00 432.24 964 9.24 8,684
1/18/03 20:00 432.24 1207 11.57 8,695
1/18/03 22:00 438.20 1113 10.81 8,706

1/19/03 0:00 444.08 988 9.73 8,716
1/19/03 2:00 444.08 896 8.82 8,725
1/19/03 4:00 444.08 888 8.74 8,733
1/19/03 6:00 432.24 859 8.23 8,742

1/19/03 10:00 401.10 1000 17.78 8,759
1/19/03 12:00 444.08 775 7.63 8,767
1/19/03 14:00 444.08 1227 12.08 8,779
1/19/03 16:00 444.08 496 4.88 8,784
1/19/03 18:00 455.62 897 9.06 8,793
1/19/03 20:00 438.20 892 8.67 8,802
1/19/03 22:00 449.89 1190 11.87 8,814

1/20/03 0:00 455.62 1018 10.28 8,824
1/20/03 2:00 449.89 838 8.36 8,832
1/20/03 4:00 455.62 1316 13.29 8,846
1/20/03 6:00 449.89 893 8.91 8,854
1/20/03 8:00 455.62 2210 22.32 8,877

1/20/03 10:00 509.40 1248 14.09 8,891
1/20/03 12:00 509.40 650 7.34 8,898
1/20/03 14:00 509.40 668 7.54 8,906
1/20/03 18:30 509.40 840 21.34 8,927

1/21/03 1:50 509.40 730 30.23 8,957
1/21/03 4:40 509.40 876 14.01 8,971
1/21/03 8:05 509.40 294 5.67 8,977

1/21/03 10:00 509.40 280 3.03 8,980
1/21/03 12:00 509.40 186 2.10 8,982
1/21/03 14:10 488.60 152 1.78 8,984
1/21/03 16:00 499.11 154 1.56 8,985
1/21/03 18:00 493.88 904 9.90 8,995
1/21/03 20:10 483.26 190 2.21 8,998
1/21/03 22:10 488.60 294 3.18 9,001

1/22/03 2:00 493.88 296 6.21 9,007
1/22/03 4:00 488.60 290 3.14 9,010
1/22/03 6:30 483.26 243 3.25 9,013
1/22/03 8:00 488.60 310 2.52 9,016

1/23/03 14:00 488.60 98 15.99 9,032
1/23/03 16:00 477.86 211 2.24 9,034
1/23/03 18:00 466.87 128 1.32 9,035
1/23/03 20:00 461.28 125 1.28 9,037
1/23/03 22:00 461.28 137 1.40 9,038

1/24/03 0:00 461.28 195 1.99 9,040
1/24/03 2:00 449.89 204 2.03 9,042
1/24/03 4:00 455.62 159 1.61 9,044
1/24/03 6:00 466.87 132 1.37 9,045
1/24/03 8:05 466.87 113 1.22 9,046

1/24/03 10:00 461.28 345 3.38 9,050
1/24/03 12:01 466.87 150 1.57 9,051
1/24/03 14:02 466.87 140 1.46 9,053
1/24/03 16:00 455.62 148 1.47 9,054
1/24/03 18:15 438.20 223 2.44 9,057

12 of 19



Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/24/03 20:00 444.08 183 1.58 9,058
1/24/03 22:00 426.19 154 1.46 9,060

1/25/03 0:00 413.84 197 1.81 9,062
1/25/03 2:00 432.24 181 1.73 9,063
1/25/03 4:00 438.20 146 1.42 9,065
1/25/03 6:00 432.24 155 1.49 9,066
1/25/03 7:30 438.20 214 1.56 9,068
1/25/03 9:30 438.20 192 1.87 9,070

1/25/03 11:30 426.19 267 2.52 9,072
1/25/03 13:30 413.84 143 1.31 9,073
1/25/03 15:30 444.08 228 2.24 9,076
1/25/03 17:30 438.20 99 0.96 9,077
1/25/03 20:00 420.06 139 1.62 9,078
1/25/03 22:00 426.19 186 1.76 9,080

1/26/03 0:00 426.19 169 1.60 9,082
1/26/03 2:00 438.20 204 1.98 9,084
1/26/03 4:00 426.19 185 1.75 9,085
1/26/03 6:00 432.24 174 1.67 9,087
1/26/03 8:00 426.19 190 1.80 9,089

1/26/03 10:05 432.24 201 2.01 9,091
1/26/03 12:00 420.06 165 1.47 9,092
1/26/03 14:00 407.52 168 1.52 9,094
1/26/03 16:00 432.24 110 1.05 9,095
1/26/03 18:12 407.52 134 1.33 9,096
1/26/03 20:10 426.19 148 1.38 9,098
1/26/03 22:30 426.19 123 1.36 9,099

1/27/03 0:30 394.58 142 1.24 9,100
1/27/03 2:46 407.52 151 1.55 9,102
1/27/03 4:30 413.84 140 1.11 9,103
1/27/03 6:40 407.52 138 1.35 9,104
1/27/03 8:05 420.06 175 1.15 9,105

1/27/03 10:00 466.87 110 1.09 9,106
1/27/03 13:05 477.86 130 2.12 9,109
1/27/03 15:00 432.24 150 1.38 9,110
1/27/03 17:00 477.86 340 3.60 9,113
1/27/03 19:00 488.60 183 1.98 9,115
1/27/03 21:30 483.26 125 1.67 9,117
1/27/03 23:30 493.88 100 1.09 9,118

1/28/03 1:30 499.11 97 1.07 9,119
1/28/03 3:40 509.40 101 1.24 9,121
1/28/03 5:30 499.11 122 1.24 9,122
1/28/03 8:02 509.40 140 2.00 9,124

1/28/03 10:00 509.40 100 1.11 9,125
1/28/03 12:00 509.40 89 1.01 9,126
1/28/03 14:00 499.11 94 1.04 9,127
1/28/03 16:05 499.11 75 0.86 9,128
1/28/03 18:00 488.60 98 1.02 9,129
1/28/03 20:00 499.11 100 1.11 9,130
1/28/03 22:30 509.40 110 1.55 9,131

1/29/03 0:30 499.11 120 1.33 9,133
1/29/03 2:45 499.11 124 1.54 9,134
1/29/03 4:40 483.26 118 1.21 9,136
1/29/03 6:30 509.40 133 1.38 9,137
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
1/29/03 8:10 499.11 140 1.29 9,138

1/29/03 10:00 499.11 130 1.32 9,140
1/29/03 12:00 483.26 110 1.18 9,141
1/29/03 14:05 483.26 120 1.34 9,142
1/29/03 16:00 499.11 113 1.20 9,143
1/29/03 18:00 483.26 356 3.81 9,147
1/29/03 20:00 488.60 115 1.25 9,148
1/29/03 22:00 488.60 155 1.68 9,150

1/30/03 0:30 488.60 151 2.04 9,152
1/30/03 1:50 477.86 184 1.30 9,153
1/30/03 3:40 488.60 157 1.56 9,155
1/30/03 5:40 488.60 221 2.39 9,157

1/30/03 10:00 466.87 189 4.24 9,162
1/30/03 12:00 461.28 210 2.15 9,164
1/30/03 14:30 455.62 184 2.32 9,166
1/30/03 17:00 499.11 223 3.08 9,169
1/30/03 19:15 509.40 173 2.20 9,171
1/30/03 20:00 499.11 174 0.72 9,172
1/30/03 22:00 493.88 188 2.06 9,174

1/31/03 0:00 499.11 230 2.54 9,177
1/31/03 2:00 499.11 203 2.25 9,179
1/31/03 4:00 493.88 340 3.72 9,183
1/31/03 6:00 509.40 303 3.42 9,186
1/31/03 8:00 509.40 370 4.18 9,190

1/31/03 10:00 509.40 285 3.22 9,193
1/31/03 13:00 499.11 170 2.82 9,196
1/31/03 15:00 499.11 160 1.77 9,198
1/31/03 17:00 509.40 120 1.36 9,199
1/31/03 18:30 509.40 164 1.39 9,201
1/31/03 20:00 509.40 259 2.19 9,203
1/31/03 22:00 509.40 208 2.35 9,205

2/1/03 0:00 509.40 207 2.34 9,208
2/1/03 2:00 509.40 163 1.84 9,209
2/1/03 4:00 509.40 155 1.75 9,211
2/1/03 6:00 509.40 161 1.82 9,213
2/1/03 8:00 509.40 150 1.69 9,215

2/1/03 10:01 509.40 110 1.25 9,216
2/1/03 12:08 509.40 102 1.22 9,217
2/1/03 14:00 509.40 80 0.85 9,218
2/1/03 16:00 509.40 78 0.88 9,219
2/1/03 18:00 509.40 80 0.90 9,220
2/1/03 20:00 509.40 72 0.82 9,221
2/1/03 22:00 509.40 81 0.91 9,222

2/2/03 0:00 509.40 83 0.94 9,222
2/2/03 2:00 509.40 76 0.86 9,223
2/2/03 4:00 509.40 65 0.73 9,224
2/2/03 6:00 509.40 72 0.81 9,225
2/2/03 8:00 509.40 55 0.62 9,226

2/2/03 10:00 509.40 52 0.59 9,226
2/2/03 12:00 509.40 42 0.47 9,227
2/2/03 15:00 504.28 36 0.60 9,227
2/2/03 17:00 504.28 30 0.33 9,227
2/2/03 18:00 509.40 42 0.24 9,228
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
2/2/03 20:00 509.40 61 0.68 9,228
2/2/03 22:00 509.40 54 0.61 9,229

2/3/03 0:00 509.40 58 0.66 9,230
2/3/03 2:00 509.40 57 0.64 9,230
2/3/03 4:00 509.40 53 0.60 9,231
2/3/03 6:00 509.40 46 0.52 9,231
2/3/03 8:05 455.62 56 0.59 9,232

2/3/03 10:00 455.62 59 0.57 9,233
2/3/03 12:02 322.17 48 0.35 9,233
2/3/03 16:14 322.17 25 0.37 9,233
2/4/03 10:00 352.92 854 59.36 9,293
2/4/03 12:00 352.92 645 5.05 9,298
2/4/03 14:00 322.17 365 2.61 9,300
2/4/03 16:00 322.17 23 0.16 9,301
2/4/03 17:50 322.17 2355 15.42 9,316
2/4/03 20:00 305.64 40 0.29 9,316

2/5/03 3:15 297.03 82 1.97 9,318
2/5/03 8:00 374.33 38 0.75 9,319

2/5/03 10:05 360.20 105 0.87 9,320
2/5/03 12:00 394.58 81 0.68 9,320
2/5/03 14:00 322.17 136 0.97 9,321
2/5/03 16:00 352.92 142 1.11 9,323
2/5/03 21:15 314.01 138 2.52 9,325
2/5/03 23:18 314.01 155 1.11 9,326

2/6/03 2:10 314.01 481 4.80 9,331
2/6/03 3:50 305.64 180 1.02 9,332
2/6/03 6:15 314.01 148 1.24 9,333
2/6/03 8:00 367.33 116 0.83 9,334

2/6/03 10:00 352.92 453 3.54 9,338
2/6/03 12:00 352.92 305 2.39 9,340
2/6/03 14:10 322.17 125 0.97 9,341
2/6/03 16:00 352.92 61 0.43 9,341
2/6/03 18:00 322.17 124 0.89 9,342
2/6/03 20:00 337.90 59 0.44 9,343
2/6/03 22:00 345.49 62 0.47 9,343

2/7/03 0:00 330.13 61 0.44 9,344
2/7/03 2:00 322.17 63 0.45 9,344
2/7/03 4:00 330.13 51 0.37 9,344
2/7/03 6:00 322.17 50 0.36 9,345
2/7/03 7:55 322.17 50 0.34 9,345

2/7/03 10:00 322.17 55 0.41 9,346
2/7/03 12:10 322.17 52 0.40 9,346
2/7/03 14:00 322.17 39 0.26 9,346
2/7/03 16:00 322.17 72 0.52 9,347
2/7/03 18:00 337.90 37 0.28 9,347
2/7/03 20:00 352.92 77 0.60 9,348
2/7/03 22:00 352.92 82 0.64 9,348

2/8/03 0:00 352.92 79 0.62 9,349
2/8/03 2:00 352.92 78 0.61 9,350
2/8/03 4:00 360.20 92 0.73 9,350
2/8/03 6:00 322.17 95 0.68 9,351
2/8/03 8:00 345.49 164 1.26 9,352

2/8/03 10:30 394.58 165 1.80 9,354

15 of 19



Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
2/8/03 12:55 314.01 250 2.10 9,356
2/8/03 14:37 330.13 360 2.24 9,358
2/8/03 16:13 288.16 607 3.10 9,361
2/8/03 18:00 322.17 273 1.74 9,363
2/8/03 20:00 322.17 373 2.66 9,366
2/8/03 22:00 345.49 278 2.13 9,368

2/9/03 0:00 345.49 659 5.05 9,373
2/9/03 2:00 345.49 223 1.71 9,375
2/9/03 6:00 352.92 198 3.10 9,378
2/9/03 8:00 394.58 254 2.22 9,380

2/9/03 10:00 394.58 156 1.36 9,381
2/9/03 12:00 352.92 410 3.21 9,385
2/9/03 14:10 305.64 350 2.57 9,387
2/9/03 16:00 305.64 569 3.53 9,391
2/9/03 18:03 288.16 480 3.14 9,394
2/9/03 20:30 322.17 410 3.59 9,397
2/9/03 23:15 330.13 2393 24.08 9,422
2/10/03 1:41 305.64 314 2.59 9,424
2/10/03 3:42 314.01 237 1.66 9,426
2/10/03 6:00 305.64 167 1.30 9,427
2/10/03 8:05 305.64 69 0.48 9,428

2/10/03 10:05 305.64 42 0.29 9,428
2/10/03 12:10 322.17 100 0.74 9,429
2/10/03 14:10 279.01 59 0.36 9,429
2/10/03 16:10 288.16 143 0.91 9,430
2/10/03 18:00 288.16 110 0.64 9,431
2/10/03 20:30 279.01 59 0.46 9,431
2/10/03 22:18 297.03 125 0.74 9,432

2/11/03 0:25 297.03 130 0.91 9,433
2/11/03 2:20 297.03 260 1.64 9,434
2/11/03 4:37 279.01 85 0.60 9,435
2/11/03 6:10 288.16 60 0.30 9,435
2/11/03 8:00 305.64 58 0.36 9,436

2/11/03 10:00 352.92 53 0.42 9,436
2/11/03 12:00 337.90 60 0.45 9,436
2/11/03 14:00 337.90 55.3 0.41 9,437
2/11/03 16:05 322.17 48 0.36 9,437
2/11/03 18:00 337.90 42 0.30 9,437
2/11/03 20:34 322.17 53 0.49 9,438
2/11/03 22:30 322.17 57 0.39 9,438

2/12/03 0:38 337.90 53.8 0.43 9,439
2/12/03 2:20 322.17 56.3 0.34 9,439
2/12/03 4:40 337.90 78.5 0.69 9,440
2/12/03 8:00 322.17 46 0.55 9,440

2/12/03 10:00 305.64 34 0.23 9,441
2/12/03 16:00 305.64 80 1.63 9,442
2/12/03 20:00 330.13 69.3 1.01 9,443
2/12/03 22:00 322.17 53.2 0.38 9,444

2/13/03 0:00 322.17 42.3 0.30 9,444
2/13/03 2:00 322.17 38.5 0.27 9,444
2/13/03 6:00 322.17 60.3 0.86 9,445
2/13/03 8:05 322.17 60.2 0.45 9,446

2/13/03 10:00 305.64 58.4 0.38 9,446
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
2/13/03 12:05 337.90 56.5 0.44 9,446
2/13/03 14:00 305.64 16.5 0.11 9,446
2/13/03 16:00 322.17 32.4 0.23 9,447
2/13/03 18:00 345.49 70.9 0.54 9,447
2/13/03 20:00 345.49 40.5 0.31 9,448
2/13/03 22:00 345.49 66.2 0.51 9,448

2/14/03 0:00 345.49 78.9 0.60 9,449
2/14/03 2:00 330.13 65.2 0.48 9,449
2/14/03 4:00 330.13 79.3 0.58 9,450
2/14/03 6:00 322.17 117 0.84 9,451
2/14/03 8:10 305.64 105 0.77 9,451

2/14/03 12:00 322.17 22.4 0.31 9,452
2/14/03 14:00 279.01 60.4 0.37 9,452
2/14/03 16:00 279.01 98.7 0.61 9,453
2/14/03 18:10 367.33 22.4 0.20 9,453
2/14/03 20:00 322.17 41.3 0.27 9,453
2/14/03 22:00 288.16 44.4 0.28 9,453

2/15/03 0:00 305.64 34.8 0.24 9,454
2/15/03 2:00 297.03 44.6 0.29 9,454
2/15/03 4:00 297.03 25.7 0.17 9,454
2/15/03 6:00 288.16 19.2 0.12 9,454
2/15/03 9:30 394.58 62.2 0.95 9,455

2/15/03 11:30 455.62 59.1 0.60 9,456
2/15/03 13:30 455.62 61.2 0.62 9,456
2/15/03 15:30 455.62 58.21 0.59 9,457
2/15/03 17:30 394.58 62.2 0.54 9,457
2/15/03 21:20 259.74 34.6 0.38 9,458

2/16/03 0:50 259.74 66.1 0.67 9,458
2/16/03 2:25 269.55 38 0.18 9,459
2/16/03 4:40 269.55 37.6 0.25 9,459
2/16/03 6:40 269.55 40 0.24 9,459
2/16/03 8:00 305.64 84 0.38 9,460

2/16/03 10:00 279.01 104 0.64 9,460
2/16/03 12:05 269.55 68.4 0.43 9,461
2/16/03 14:00 249.55 16.8 0.09 9,461
2/16/03 20:00 279.01 68.1 1.26 9,462
2/16/03 22:00 279.01 31.7 0.20 9,462

2/17/03 0:00 297.03 20.7 0.14 9,462
2/17/03 2:00 305.64 11.4 0.08 9,462
2/17/03 4:00 314.01 7.7 0.05 9,462
2/17/03 6:00 297.03 11 0.07 9,463
2/17/03 8:10 337.90 17.8 0.14 9,463

2/17/03 10:08 279.01 15.8 0.10 9,463
2/17/03 12:10 288.16 30.4 0.20 9,463
2/17/03 14:05 279.01 40.2 0.24 9,463
2/17/03 16:00 279.01 84.2 0.50 9,464
2/17/03 17:50 288.16 40.2 0.24 9,464
2/17/03 20:00 297.03 51.6 0.37 9,464
2/17/03 22:00 297.03 65.8 0.43 9,465

2/18/03 0:00 297.03 65.2 0.43 9,465
2/18/03 2:00 288.16 64.6 0.41 9,466
2/18/03 4:00 297.03 63.9 0.42 9,466
2/18/03 6:00 314.01 54.3 0.38 9,466
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
2/18/03 8:15 279.01 50.2 0.35 9,467

2/18/03 12:00 288.16 58.2 0.70 9,467
2/18/03 16:00 288.16 34.8 0.44 9,468
2/18/03 20:00 345.49 51.4 0.79 9,469
2/18/03 22:00 345.49 55.2 0.42 9,469

2/19/03 0:00 345.49 61.4 0.47 9,470
2/19/03 2:00 345.49 67.1 0.51 9,470
2/19/03 4:00 345.49 63.4 0.49 9,471
2/19/03 6:00 345.49 60.1 0.46 9,471
2/19/03 8:00 322.17 71.2 0.51 9,472

2/19/03 12:00 322.17 35.4 0.51 9,472
2/19/03 16:00 367.33 42.2 0.69 9,473
2/19/03 20:00 337.90 46.7 0.70 9,473
2/19/03 22:00 330.13 40.9 0.30 9,474

2/20/03 0:00 322.17 40.8 0.29 9,474
2/20/03 2:00 322.17 40.1 0.29 9,474
2/20/03 4:00 314.01 40.3 0.28 9,475
2/20/03 6:00 322.17 41.1 0.29 9,475

2/20/03 20:00 401.10 39.2 2.44 9,477
2/20/03 22:00 432.24 39.2 0.38 9,478

2/21/03 0:00 426.19 37.1 0.35 9,478
2/21/03 2:00 455.62 32.5 0.33 9,478
2/21/03 4:00 455.62 33.4 0.34 9,479
2/21/03 6:00 461.28 29.6 0.30 9,479

2/21/03 20:00 493.88 29.7 2.28 9,481
2/21/03 22:00 509.40 32.6 0.37 9,482

2/22/03 0:00 509.40 17.7 0.20 9,482
2/22/03 2:00 509.40 23.6 0.27 9,482
2/22/03 4:00 322.17 20.4 0.15 9,482
2/22/03 6:00 322.17 13.3 0.09 9,482
2/22/03 8:00 519.49 35.4 0.41 9,483

2/22/03 10:10 426.19 12.4 0.13 9,483
2/22/03 12:00 394.58 10.6 0.08 9,483
2/22/03 14:30 360.20 22.4 0.22 9,483
2/22/03 16:05 360.20 25.4 0.16 9,483
2/22/03 20:00 367.33 59.6 0.95 9,484
2/22/03 22:00 401.10 42.8 0.38 9,485

2/23/03 0:00 401.10 40 0.36 9,485
2/23/03 2:00 413.84 32.7 0.30 9,485
2/23/03 4:00 426.19 34.9 0.33 9,486
2/23/03 6:00 426.19 32.6 0.31 9,486

2/23/03 10:05 322.17 80.2 1.17 9,487
2/23/03 20:00 449.89 51.3 2.54 9,490
2/23/03 22:00 432.24 57.4 0.55 9,490

2/24/03 0:00 432.24 57.9 0.55 9,491
2/24/03 2:00 401.10 47.2 0.42 9,491
2/24/03 4:00 394.58 47.7 0.42 9,492
2/24/03 6:00 394.58 56.3 0.49 9,492
2/24/03 8:00 352.92 60.2 0.47 9,493

2/24/03 14:10 288.16 43.2 0.85 9,493
2/24/03 17:00 337.90 32.6 0.35 9,494
2/24/03 20:00 345.49 54.8 0.63 9,494
2/24/03 22:00 330.13 50.3 0.37 9,495
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs)
2/25/03 0:00 360.20 53.1 0.42 9,495
2/25/03 2:00 345.49 44.3 0.34 9,496
2/25/03 4:00 360.20 38.4 0.31 9,496
2/25/03 6:00 360.20 39.7 0.32 9,496
2/25/03 8:20 322.17 32.4 0.27 9,496

2/25/03 10:00 305.64 28.4 0.16 9,497
2/25/03 11:55 305.64 26.6 0.17 9,497
2/25/03 20:00 305.64 53.8 1.47 9,498
2/25/03 22:00 322.17 43.4 0.31 9,499

2/26/03 0:00 322.17 41.6 0.30 9,499
2/26/03 2:00 322.17 46.4 0.33 9,499
2/26/03 4:00 322.17 32.6 0.23 9,499
2/26/03 6:00 322.17 36.9 0.26 9,500
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V1 analytical

Mass estimate for V-1 vapor stream PIN15-V1

Date 10/4 10/10 10/17 10/24 10/31 11/7 11/14 11/21 11/29 12/4 12/12

V-3 flow (scfm) 343 495 252 120 200 400 552 569 361 353 426

Halogenated and Aromatic Volatiles (TO-14) (ppbv)

Dichlorodifluoromethane 0 0 4.2 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Dichlorodifluoromethane increment (lbs) 0.0000 0.0000 0.0034 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Dichlorodifluoromethane Total (lbs) 0.00 0.0000 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034

Vinyl chloride 450 210 380 430 2,900 840 7,200 2,300 4,700 1,500 530

Vinyl chloride increment  (lbs) 0.25 0.15 0.16 0.08 0.95 0.55 6.52 2.15 3.18 0.62 0.42

Vinyl chloride Total (lbs) 0.25 0.40 0.56 0.64 1.59 2.14 8.66 10.81 13.99 14.61 15.03

1,1,2-Trichloro-1,2,2-trifluoroethane 29 12 28 71 270 200 5,100 1,600 0 0 0

1,1,2-Trichloro-1,2,2-trifluoroethane increment  (lbs) 0.05 0.03 0.03 0.04 0.27 0.39 13.85 4.48 0.00 0.00 0.00

1,1,2-Trichloro-1,2,2-trifluoroethane Total (lbs) 0.05 0.07 0.11 0.15 0.42 0.81 14.66 19.14 19.14 19.14 19.14

Acetone 0 0 0 0 0 0 0 0 0 0 0

Acetone increment (lbs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Acetone Total (lbs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Methylene chloride 630 280 480 1,600 3,200 3,400 43,000 48,000 61,000 21,000 8,000

Methylene chloride increment  (lbs) 0.48 0.26 0.27 0.43 1.43 3.03 52.89 60.86 56.08 11.80 8.68

Methylene chloride Total (lbs) 0 0.75 1.02 1.44 2.87 5.90 58.79 119.65 175.72 187.52 196.20

cis-1,2-Dichloroethene 320 120 130 170 3,400 920 18,000 9,000 33,000 8,900 3,000

cis-1,2-Dichloroethene increment  (lbs) 0.28 0.13 0.08 0.05 1.73 0.94 25.27 13.02 34.62 5.71 3.71

cis-1,2-Dichloroethene Total (lbs) 0.28 0.41 0.49 0.54 2.27 3.21 28.48 41.50 76.13 81.83 85.55

Trichloroethene (TCE) 440 510 130 470 17,000 2,500 69,000 110,000 280,000 63,000 20,000

Trichloroethene (TCE) increment  (lbs) 0.52 0.74 0.11 0.19 11.69 3.44 130.95 215.19 397.17 54.61 33.48

Trichloroethene (TCE) Total (lbs) 0.52 1.26 1.38 1.57 13.26 16.70 147.65 362.84 760.02 814.63 848.11

Toluene 130.0 290 72 90 1,000 1,000 50,000 56,000 240,000 25,000 10,000

Toluene increment  (lbs) 0.108 0.297 0.044 0.026 0.483 0.967 66.715 77.022 239.344 15.237 11.768

Toluene Total (lbs) 0.108 0.405 0.449 0.475 0.959 1.925 68.640 145.662 385.006 400.243 412.011

Tetrachloroethane (PCA) 9 11 0 12 0 34 1,100 1,200 7,500 850 370

Tetrachloroethane (PCA) increment (lbs) 0.013 0.021 0.000 0.006 0.000 0.060 2.677 3.011 13.643 0.945 0.794

Tetrachloroethane (PCA) Total (lbs) 0.013 0.034 0.034 0.040 0.040 0.100 2.777 5.788 19.431 20.376 21.171

Ethylbenzene 3.0 11 7 0 0 0 0 0 0 0 0

Ethylbenzene increment (lbs) 0.003 0.013 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ethylbenzene Total (lbs) 0.003 0.016 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021

m-Xylene & p-Xylene 20 44 22 12 0.0 0.0 230.0 0.0 0.0 0.0 0.0

o-Xylene 9.6 13 9 0 0 0 0 0 0 0 0

m-, p- and o-Xylene (sum) 29.6 57.0 30.7 12.0 0.0 0.0 230.0 0.0 0.0 0.0 0.0

m-, p- and o-Xylene (sum)  increment  (lbs) 0.028 0.067 0.022 0.004 0.000 0.000 0.353 0.000 0.000 0.000 0.000

m-, p- and o-Xylene (sum) Total (lbs) 0.028 0.096 0.117 0.121 0.121 0.121 0.474 0.474 0.474 0.474 0.474

Styrene 0.0 0 20 0 0 0 0 0 0 0 0

Styrene encrement (lbs) 0.000 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Styrene Total (lbs) 0.000 0.000 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

Total VOC 2 3 4 5 22 31 330 706 1,450 1,539 1,598
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V1 analytical

Mass estimate for V-1 vapor stream

Date

V-3 flow (scfm) 

Halogenated and Aromatic Volatiles (TO-14) (ppbv)

Dichlorodifluoromethane

Dichlorodifluoromethane increment (lbs)

Dichlorodifluoromethane Total (lbs)

Vinyl chloride

Vinyl chloride increment  (lbs)

Vinyl chloride Total (lbs)

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloro-1,2,2-trifluoroethane increment  (lbs)

1,1,2-Trichloro-1,2,2-trifluoroethane Total (lbs)

Acetone

Acetone increment (lbs)

Acetone Total (lbs)

Methylene chloride

Methylene chloride increment  (lbs) 

Methylene chloride Total (lbs)

cis-1,2-Dichloroethene

cis-1,2-Dichloroethene increment  (lbs)

cis-1,2-Dichloroethene Total (lbs)

Trichloroethene (TCE)

Trichloroethene (TCE) increment  (lbs)

Trichloroethene (TCE) Total (lbs)

Toluene

Toluene increment  (lbs)

Toluene Total (lbs)

Tetrachloroethane (PCA)

Tetrachloroethane (PCA) increment (lbs)

Tetrachloroethane (PCA) Total (lbs)

Ethylbenzene

Ethylbenzene increment (lbs)

Ethylbenzene Total (lbs)

m-Xylene & p-Xylene

o-Xylene

m-, p- and o-Xylene (sum)

m-, p- and o-Xylene (sum)  increment  (lbs)

m-, p- and o-Xylene (sum) Total (lbs)

Styrene

Styrene encrement (lbs)

Styrene Total (lbs)

Total VOC

12/19 12/27 1/2 1/8 1/15 1/27 2/3 2/12 2/17

432 381 367 407 387 477 322 305 288

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034 0.0034

0 300 0 0 0 0 65 0 0

0.00 0.21 0.00 0.00 0.00 0.00 0.03 0.00 0.00

15.03 15.25 15.25 15.25 15.25 15.25 15.28 15.28 15.28

0 0 0 0 0 0 0 0 0

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14 19.14

0 610 0 0 0 1,400 1,400 1,900 1,300

0.00 0.41 0.00 0.00 0.00 1.75 0.69 1.14 0.41

0.00 0.41 0.41 0.41 0.41 2.15 2.84 3.97 4.38

10,000 4,600 3,500 4,600 7,500 2,200 780 620 2,800

9.63 4.46 2.45 3.58 6.47 4.01 0.56 0.54 1.28

205.83 210.29 212.74 216.32 222.79 226.80 227.36 227.90 229.18

6,500 3,000 4,400 7,200 3,600 1,900 730 970 2,500

7.14 3.32 3.52 6.39 3.54 3.95 0.60 0.97 1.31

92.69 96.01 99.53 105.92 109.46 113.41 114.01 114.98 116.29

56,000 24,000 44,000 57,000 29,000 18,000 3,300 2,400 8,500

83.18 35.93 47.59 68.37 38.59 50.61 3.65 3.24 6.01

931.29 967.21 1,014.80 1,083.17 1,121.76 1,172.36 1,176.01 1,179.25 1,185.26

25,000 14,000 25,000 62,000 77,000 31,000 6,600 6,200 8,800

26.106 14.735 19.010 52.282 72.030 61.274 5.137 5.877 4.376

438.117 452.852 471.862 524.144 596.174 657.448 662.585 668.462 672.838

960 630 1,400 1,300 1,400 780 210 100 120

1.829 1.210 1.942 2.000 2.389 2.812 0.298 0.173 0.109

22.999 24.209 26.151 28.150 30.539 33.351 33.650 33.822 33.931

0 0 0 0 0 0 0 0 0

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021

0.0 230.0 0.0 0.0 610.0 0.0 100.0 58.0 0.0

0 0 0 0 0 0 0 0 0

0.0 230.0 0.0 0.0 610.0 0.0 100.0 58.0 0.0

0.000 0.279 0.000 0.000 0.657 0.000 0.090 0.063 0.000

0.474 0.753 0.753 0.753 1.410 1.410 1.499 1.562 1.562

0 0 0 0 0 0 0 0 0

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.014

1,726 1,786 1,861 1,993 2,117 2,241 2,252 2,264 2,278
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V1 analytical

Mass estimate for V-1 vapor stream

Date

V-3 flow (scfm) 

Halogenated and Aromatic Volatiles (TO-14) (ppbv)

Dichlorodifluoromethane

Dichlorodifluoromethane increment (lbs)

Dichlorodifluoromethane Total (lbs)

Vinyl chloride

Vinyl chloride increment  (lbs)

Vinyl chloride Total (lbs)

1,1,2-Trichloro-1,2,2-trifluoroethane

1,1,2-Trichloro-1,2,2-trifluoroethane increment  (lbs)

1,1,2-Trichloro-1,2,2-trifluoroethane Total (lbs)

Acetone

Acetone increment (lbs)

Acetone Total (lbs)

Methylene chloride

Methylene chloride increment  (lbs) 

Methylene chloride Total (lbs)

cis-1,2-Dichloroethene

cis-1,2-Dichloroethene increment  (lbs)

cis-1,2-Dichloroethene Total (lbs)

Trichloroethene (TCE)

Trichloroethene (TCE) increment  (lbs)

Trichloroethene (TCE) Total (lbs)

Toluene

Toluene increment  (lbs)

Toluene Total (lbs)

Tetrachloroethane (PCA)

Tetrachloroethane (PCA) increment (lbs)

Tetrachloroethane (PCA) Total (lbs)

Ethylbenzene

Ethylbenzene increment (lbs)

Ethylbenzene Total (lbs)

m-Xylene & p-Xylene

o-Xylene

m-, p- and o-Xylene (sum)

m-, p- and o-Xylene (sum)  increment  (lbs)

m-, p- and o-Xylene (sum) Total (lbs)

Styrene

Styrene encrement (lbs)

Styrene Total (lbs)

Total VOC

2/24

352

0

0.0000

0.0034

94

0.05

15.34

0

0.00

19.14

3,800

2.04

6.42

1,200

0.94

230.12

1,300

1.16

117.45

4,400

5.32

1,190.59

4,500

3.829

676.666

210

0.326

34.257

0

0.000

0.021

160

0

160.0

0.157

1.719

0

0.000

0.014

2,292

3 of 3



Young-Rainey STAR Center Area A Appendix F VOC estimate on liquid GAC

VOC estimate based on liquid GAC usage

Trapping efficiency 2 %
Spent GAC 21,000 lbs
VOC mass estimate 420 lbs
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Young-Rainey STAR Center Area A Appendix F Mass in liquid stream L1/L2 analytical

L1+L2

Date 10/2/02 0:00 10/3/02 0:00 10/10/02 0:00 10/17/02 0:00 10/23/02 0:00 10/31/02 0:00 11/7/02 0:00 11/14/02 0:00 11/15/02 0:00 11/16/02 0:00 11/21/02 0:00 11/29/02 0:00

Cumulative F8 (near L5) (gallons) 15,053 23,000 150,000 271,513 360,942 512,139 693,000 954,646 975,310 1,010,503 1,113,871 1,346,517

Halogenated and Aromatic Volatiles (8021) [ug/L]

Benzene 0 260 0 0 32 0 0 0 0 0 0

Benzene increment (lbs) 0.0000 0.2756 0.0000 0.0000 0.0404 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Benzene Total (lbs) 0 0.00 0.2756 0.2756 0.2756 0.3159 0.3159 0.3159 0.3159 0.3159 0.3159 0.3159

cis-1,2-Dichloroethene 3,800 630 7,000 4,400 2,700 350 48 54 16 215 90

cis-1,2-Dichloroethene increment  (lbs) 0.2520 0.6677 7.0984 3.2837 3.4068 0.5283 0.1048 0.0093 0.0047 0.1851 0.1747

cis-1,2-Dichloroethene Total (lbs) 0 0.25 0.92 8.02 11.30 14.71 15.24 15.34 15.35 15.36 15.54 15.72

1,2-Dichlorpropane 0 1,300 0 0 0 0 0 0 0 0 0

1,2-Dichlorpropane increment  (lbs) 0.0000 1.3778 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1,2-Dichlorpropane Total (lbs) 0 0.00 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38

Methylene chloride 25,000 8,300 16,000 11,000 7,300 530 300 320 130 1,326 280

Methylene chloride increment  (lbs) 1.6580 8.7967 16.2249 8.2094 9.2110 0.7999 0.6550 0.0552 0.0382 1.1438 0.5436

Methylene chloride Total (lbs) 0 1.66 10.45 26.68 34.89 44.10 44.90 45.55 45.61 45.65 46.79 47.34

Toluene 1,400 14,000 1,600 1,800 2,400 270 82 180 70 448 270

Toluene increment  (lbs) 0.0928 14.8378 1.6225 1.3434 3.0283 0.4075 0.1790 0.0310 0.0206 0.3865 0.5242

Toluene Total (lbs) 0 0 14.93 16.55 17.90 20.92 21.33 21.51 21.54 21.56 21.95 22.47

Trichloroethene (TCE) 4,500 44,000 7,700 8,500 5,900 600 150 210 120 768 300

Trichloroethene (TCE) increment  (lbs) 0.2984 46.6332 7.8082 6.3436 7.4445 0.9056 0.3275 0.0362 0.0352 0.6625 0.5824

Trichloroethene (TCE) Total (lbs) 0 0.30 46.93 54.74 61.08 68.53 69.43 69.76 69.80 69.83 70.50 71.08

Vinyl chloride 0 0 360 630 240 10 0 0 0 0 0

Vinyl chloride increment  (lbs) 0.0000 0.0000 0.3651 0.4702 0.3028 0.0151 0.0000 0.0000 0.0000 0.0000 0.0000

Vinyl chloride Total (lbs) 0 0.00 0.00 0.37 0.84 1.14 1.15 1.15 1.15 1.15 1.15 1.15

m-Xylene & p-Xylene 0 280 0 0 28 3.8 0 0 0.7 0 0.0

o-Xylene 0 0 0 31 0 2.7 0.0 0.0 0.42 0.0 0.0

m-, p- and o-Xylene (sum) 0.0 280.0 0.0 31.0 28.0 6.5 0.0 0.0 1.1 0.0 0.0

m-, p- and o-Xylene (sum)  increment  (lbs) 0.0000 0.2968 0.0000 0.0231 0.0353 0.0098 0.0000 0.0000 0.0003 0.0000 0.0000

m-, p- and o-Xylene (sum) Total (lbs) 0 0.000 0.297 0.297 0.320 0.355 0.365 0.365 0.365 0.365 0.365 0.365

Total VOC 0 2.30129037 75.18684739 108.305881 127.9792613 151.4482756 154.114504 155.3809327 155.5126814 155.6116915 157.9896189 159.814616
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Young-Rainey STAR Center Area A Appendix F Mass in liquid stream L1/L2 analytical

L1+L2

Date

Cumulative F8 (near L5) (gallons) 

Halogenated and Aromatic Volatiles (8021) [ug/L]

Benzene

Benzene increment (lbs)

Benzene Total (lbs)

cis-1,2-Dichloroethene

cis-1,2-Dichloroethene increment  (lbs)

cis-1,2-Dichloroethene Total (lbs)

1,2-Dichlorpropane

1,2-Dichlorpropane increment  (lbs)

1,2-Dichlorpropane Total (lbs)

Methylene chloride

Methylene chloride increment  (lbs) 

Methylene chloride Total (lbs)

Toluene

Toluene increment  (lbs)

Toluene Total (lbs)

Trichloroethene (TCE)

Trichloroethene (TCE) increment  (lbs)

Trichloroethene (TCE) Total (lbs)

Vinyl chloride

Vinyl chloride increment  (lbs)

Vinyl chloride Total (lbs)

m-Xylene & p-Xylene

o-Xylene

m-, p- and o-Xylene (sum)

m-, p- and o-Xylene (sum)  increment  (lbs)

m-, p- and o-Xylene (sum) Total (lbs)

Total VOC

12/4/02 0:00 12/11/02 0:00 12/19/02 0:00 12/27/02 0:00 1/2/03 0:00 1/8/03 0:00 1/15/03 0:00 1/27/03 0:00 2/3/03 0:00 2/10/03 0:00 2/17/03 0:00 2/24/03 0:00

1,511,052 1,735,012 2,033,281 2,339,986 2,629,594 2,877,578 3,167,529 3,517,166 3,649,733 3,814,060 3,924,245 4,044,286

1 0 0 0 0 0 0 0 0 0 0 0

0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167 0.3167

10 10 2,320 258 8 22 26 10 13 26 41 2

0.0143 0.0184 5.7748 0.6606 0.0189 0.0456 0.0618 0.0296 0.0144 0.0357 0.0373 0.0017

15.73 15.75 21.52 22.18 22.20 22.25 22.31 22.34 22.35 22.39 22.43 22.43

0 0 0 0 0 0 0 0 0 0 0 0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38 1.38

39 25 3,588 293 5 18 26 8 2 21 66 3

0.0536 0.0474 8.9310 0.7487 0.0123 0.0379 0.0623 0.0228 0.0022 0.0288 0.0610 0.0029

47.39 47.44 56.37 57.12 57.13 57.17 57.23 57.25 57.25 57.28 57.34 57.35

13 84 1,792 1,036 9 134 392 48 157 220 120 4

0.0185 0.1570 4.4605 2.6517 0.0217 0.2781 0.9485 0.1389 0.1735 0.3017 0.1107 0.0036

22.49 22.65 27.11 29.76 29.78 30.06 31.01 31.15 31.32 31.62 31.73 31.74

21 72 5,760 1,968 26 142 120 24 43 62 0 2

0.0287 0.1346 14.3374 5.0371 0.0638 0.2930 0.2904 0.0700 0.0478 0.0850 0.0000 0.0024

71.11 71.24 85.58 90.62 90.68 90.97 91.26 91.33 91.38 91.47 91.47 91.47

0 0 0 0 0 0 0 0 0 0 0 0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.15

0.1 0.6 0.0 0.0 0.1 0.6 0.0 0.5 1.9 4.7 0.0 0.0

0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.2 0.6 1.9 0.0 0.0

0.2 0.6 0.0 0.0 0.2 0.6 0.0 0.7 2.5 6.6 0.0 0.0

0.0003 0.0011 0.0000 0.0000 0.0006 0.0012 0.0000 0.0020 0.0028 0.0091 0.0000 0.0000

0.366 0.367 0.367 0.367 0.367 0.369 0.369 0.371 0.373 0.382 0.382 0.382

159.930722 160.2892367 193.7928703 202.8909623 203.008166 203.664086 205.027012 205.290285 205.530924 205.991148 206.200155 206.210927
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Young-Rainey STAR Center Area A Appendix F Mass in liquid stream L1/L2 analytical

Calc for Petroleum range org based om results from L1

PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1

10/2/02 10/3/02 10/10/02 10/17/02 10/23/02 10/31/02 11/7/02 11/14/02 11/21/02 11/29/02 12/4/02

Cumulative F8 (near L5) (gallons) 15,053 23,000 150,000 271,513 360,942 512,139 693,000 954,646 1,113,871 1,346,517 1,511,052

Petroleum Range Organics (FL-PRO) [mg/L] 1.4 3.3 0.34 1.2 1.2 0.61 0.8 2 0.32 0.32

Petroleum Range Organics (FL-PRO) [µg/L] 1400 3300 340 1200 1200 610 800 2000 320 320
Petroleum Range Organics increment (lbs) 0.0928 3.4975 0.3448 0.8956 1.5141 0.9207 1.7468 2.6575 0.6213 0.4394

Petroleum Range Organics Total (lbs) 0.0 0.1 3.6 3.9 4.8 6.3 7.3 9.0 11.7 12.3 12.7

PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1 PIN15-L1

12/11/02 12/19/02 12/27/02 1/2/03 1/8/03 1/15/03 1/27/03 2/3/03 2/10/03 2/17/03 2/24/03

Cumulative F8 (near L5) (gallons) 1,735,012 2,033,281 2,339,986 2,629,594 2,877,578 3,167,529 3,517,166 3,649,733 3,814,060 3,924,245 4,044,286

Petroleum Range Organics (FL-PRO) [mg/L] 0.76 1.6 0.79 0.12 0.26 0.62 3.8 4.8 4.7 3.2 0.8

Petroleum Range Organics (FL-PRO) [µg/L] 760 1600 790 120 260 620 3800 4800 4700 3200 800
Petroleum Range Organics increment (lbs) 1.4204 3.9826 2.0220 0.2900 0.5381 1.5002 11.0877 5.3103 6.4453 2.9425 0.8014

Petroleum Range Organics Total (lbs) 14.2 18.1 20.2 20.4 21.0 22.5 33.6 38.9 45.3 48.3 49.1
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Young-Rainey STAR Center Area A Appendix F VOC estimate based on vapor GAC 

VOC estimate based on vapor GAC usage

Trapping efficiency 4 %
Spent GAC 11,000 lbs
VOC mass estimate 440 lbs
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
10/4/02 0:10 383 0 0.00 0.00 10/2/02 19:15 0.1 0.0

10/4/02 14:53 343 0 0.00 0.00 10/4/02 0:10 2.5 0.0
10/5/02 0:35 380 0 0.00 0.00 10/4/02 14:53 2.4 0.0

10/5/02 17:20 380 6 0.42 0.42 10/5/02 0:35 2.5 0.0
10/6/02 2:15 395 0 0.00 0.42 10/5/02 17:20 2.65 0.0

10/6/02 11:30 385 0 0.00 0.42 10/6/02 2:15 2.7 0.0
10/7/02 2:00 410 0 0.00 0.42 10/6/02 11:30 2.75 0.0
10/7/02 8:30 303 0 0.00 0.42 10/7/02 2:00 2.9 0.0

10/7/02 22:00 300 0 0.00 0.42 10/7/02 8:30 1.4 0.0
10/8/02 11:30 496 0 0.00 0.42 10/7/02 22:00 1.5 0.0
10/9/02 1:45 253 0 0.00 0.42 10/8/02 11:30 5 0.0

10/9/02 16:15 496 0 0.02 0.44 10/9/02 1:45 1.1 0.5
10/13/02 17:00 257 3 0.77 1.21 10/9/02 16:15 5 0.5
10/18/02 15:45 235 0 0.00 1.21 10/18/02 15:45 1.1 0.0
10/18/02 19:10 255 0 0.00 1.21 10/18/02 19:10 1.1 0.0
10/19/02 1:00 255 0 0.00 1.21 10/19/02 1:00 1.1 0.0

10/20/02 17:15 237 0 0.03 1.25 10/20/02 17:15 0.9 0.3
10/21/02 0:10 228 0 0.01 1.25 10/21/02 0:10 0.9 0.2

10/21/02 23:00 237 0 0.02 1.27 10/21/02 23:00 0.9 0.2
10/24/02 18:00 120 0 0.04 1.31 10/25/02 2:00 0.09 0.0
10/25/02 2:00 74 0 0.00 1.31 10/26/02 23:00 0.1 0.3

10/26/02 23:00 77 0 0.01 1.32 10/28/02 14:00 0.08 0.3
10/28/02 14:00 71 0 0.01 1.33 11/4/02 12:00 3.2 0.3
10/31/02 12:22 200 2 0.27 1.59 11/5/02 0:00 3 0.3
11/4/02 12:00 447 0 0.19 1.78 11/6/02 0:00 2.5 0.1
11/5/02 0:00 420 0 0.02 1.81 11/17/02 2:30 4.3 8.3
11/6/02 0:00 380 0 0.04 1.85 11/17/02 8:50 5.2 2.5
11/6/02 9:52 400 16 0.70 2.55 11/25/02 6:40 6.4 3.0

11/7/02 13:05 400 8 0.99 3.54 11/27/02 8:00 6.3 48.0
11/11/02 9:35 552 24 13.64 17.18 11/27/02 11:10 1.85 70.0

11/14/02 13:49 552 382 178.19 195.37 11/27/02 14:30 1.8 115.0
11/16/02 8:08 564 409 108.20 303.57 11/28/02 9:35 1.93 80.0
11/17/02 2:30 564 440 50.52 354.09 12/1/02 20:00 2.1 11.5
11/17/02 8:50 564 22 0.85 354.94 12/1/02 21:12 2.1 11.4
11/19/02 9:20 563 32 9.56 364.51 12/1/02 22:58 2 11.5

11/21/02 12:10 569 20 6.35 370.86 12/2/02 1:50 2 11.5
11/22/02 2:00 534 30 2.45 373.31 12/2/02 3:50 2 11.2
11/23/02 1:00 534 82 11.22 384.54 12/2/02 5:52 2 12.0

11/23/02 18:50 534 0.00 384.54 12/2/02 8:15 1.6 12.0
11/24/02 0:00 534 106 3.24 387.78 12/2/02 10:45 2.3 83.9

11/24/02 21:10 478 24 2.74 390.52 12/3/02 9:45 2.2 40.3
11/24/02 23:12 499 17 0.19 390.71 12/3/02 12:20 1.9 54.2
11/25/02 1:45 509 31 0.44 391.15 12/3/02 14:55 2.4 43.4
11/25/02 3:42 494 36 0.38 391.53 12/3/02 17:03 2.45 41.6
11/25/02 5:40 499 22 0.24 391.77 12/13/02 16:00 3.2 1.2
11/25/02 7:00 494 27 0.20 391.96 12/13/02 17:50 3.4 2.4
11/25/02 9:40 504 68 1.01 392.98 12/16/02 10:55 3.2 6.6

11/25/02 11:55 504 30 0.38 393.36 12/16/02 12:15 3.2 6.9
11/25/02 19:30 494 39 1.62 394.97 12/16/02 14:30 3.2 4.5
11/25/02 21:25 509 0 0.00 394.97 12/17/02 0:30 3.4 0.0
11/25/02 23:38 499 75 0.92 395.89 12/17/02 13:30 3.1 0.0
11/26/02 1:27 519 51 0.53 396.42 12/18/02 9:30 3.8 8.3
11/26/02 3:50 499 58 0.76 397.19 12/18/02 11:30 3.5 6.8
11/26/02 6:15 509 97 1.32 398.51 12/18/02 13:30 3.5 92.0
11/26/02 7:40 519 98 0.80 399.31 12/18/02 15:30 3.4 19.8
11/26/02 9:50 514 45 0.56 399.86 12/18/02 17:32 3.2 10.6

11/26/02 11:52 529 111 1.32 401.19 12/19/02 8:00 3.6 5.7
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
11/26/02 13:30 534 136 1.32 402.50 12/19/02 10:02 3.5 10.6
11/26/02 17:20 534 30 0.68 403.19 12/19/02 12:01 3.6 8.2
11/26/02 18:25 519 61 0.38 403.57 12/19/02 14:05 3.6 10.9
11/26/02 20:10 534 81 0.84 404.41 12/19/02 16:00 3.5 22.1
11/26/02 22:25 534 85 1.13 405.54 12/19/02 18:00 3.6 8.3
11/27/02 0:25 534 51 0.60 406.14 12/20/02 8:00 3.5 9.2
11/27/02 2:30 534 95 1.17 407.31 12/20/02 10:00 3.5 21.2
11/27/02 4:40 534 35 0.45 407.76 12/20/02 12:00 3.54 18.1
11/27/02 6:40 576 24 0.30 408.06 12/20/02 14:00 3.4 22.2
11/27/02 8:00 572 39 0.33 408.39 12/20/02 16:00 3.4 36.2

11/27/02 11:10 310 93 1.01 409.40 12/20/02 18:00 3.4 17.8
11/27/02 12:40 308 163 0.84 410.24 12/21/02 10:00 4.05 35.8
11/27/02 14:30 306 76 0.47 410.71 12/21/02 11:50 3.95 19.8
11/27/02 16:25 290 27 0.17 410.88 12/21/02 13:55 4 28.5
11/27/02 17:45 288 44 0.19 411.06 12/21/02 16:40 3.9 40.6
11/27/02 20:00 288 43 0.31 411.37 12/21/02 18:00 4 24.6
11/27/02 21:50 288 70 0.41 411.78 12/21/02 19:00 4 23.8
11/27/02 23:59 288 53 0.37 412.15 12/21/02 20:00 4 21.6
11/28/02 2:25 288 58 0.45 412.59 12/21/02 22:00 3.9 38.4
11/28/02 4:50 288 32 0.25 412.84 12/22/02 0:00 4 19.4
11/28/02 6:20 288 82 0.39 413.23 12/22/02 2:00 4.4 21.4
11/28/02 9:35 316 220 2.51 415.74 12/22/02 4:00 4.2 37.2

11/28/02 11:15 326 84 0.51 416.25 12/22/02 6:00 4.2 17.3
11/28/02 12:25 332 160 0.69 416.94 12/23/02 6:45 3.9 25.5
11/28/02 17:30 360 76 1.54 418.48 12/23/02 15:10 3.4 40.2
11/28/02 20:20 330 108 1.12 419.60 12/23/02 17:10 3.2 81.1
11/28/02 21:50 353 84 0.49 420.09 12/23/02 18:50 3.5 49.9
11/29/02 0:20 353 108 1.06 421.15 12/23/02 20:56 4.1 53.6
11/29/02 1:40 330 85 0.42 421.57 12/23/02 23:20 4.2 85.6
11/29/02 4:00 330 28 0.24 421.81 12/24/02 2:45 4.1 38.0
11/29/02 5:50 353 79 0.57 422.38 12/24/02 5:01 3.8 63.5
11/29/02 8:20 381 52 0.55 422.93 12/24/02 6:45 3.8 50.4

11/29/02 10:40 342 44 0.39 423.32 12/24/02 9:00 3.8 54.1
11/29/02 12:15 342 218 1.31 424.62 12/24/02 11:00 3.7 103.0
11/29/02 14:00 362 64 0.45 425.07 12/24/02 13:15 3.8 60.3
11/29/02 16:40 381 34 0.39 425.46 12/24/02 15:15 3.6 45.2
11/29/02 17:50 385 63 0.31 425.77 12/24/02 17:10 3.6 60.2
11/29/02 20:30 353 55 0.57 426.35 12/26/02 12:30 3.4 25.2
11/29/02 22:00 353 47 0.28 426.62 12/26/02 14:30 2.5 43.9
11/30/02 0:00 353 54 0.42 427.05 12/26/02 16:35 2.8 62.4
11/30/02 2:20 353 37 0.33 427.38 12/26/02 20:00 2.8 58.1
11/30/02 4:00 353 74 0.48 427.86 12/26/02 22:00 2.2 73.9
11/30/02 6:00 353 39 0.31 428.17 12/27/02 0:00 3 80.4
11/30/02 7:40 360 23 0.15 428.32 12/27/02 2:00 3 24.1
11/30/02 9:20 353 66 0.43 428.75 12/27/02 4:00 3 28.9

11/30/02 11:30 385 67 0.62 429.37 12/27/02 6:00 3 58.1
11/30/02 13:10 373 51 0.35 429.72 12/27/02 11:30 2.8 35.4
11/30/02 15:20 381 86 0.79 430.51 12/27/02 14:30 2.8 0.0
11/30/02 17:15 367 52 0.41 430.92 12/27/02 17:30 3 0.0
11/30/02 20:05 353 51 0.56 431.48 12/27/02 20:00 2.7 0.0
11/30/02 22:00 353 161 1.21 432.69 12/27/02 22:00 3.1 0.0
11/30/02 23:57 388 88 0.74 433.42 12/28/02 0:00 3 0.0

12/1/02 2:20 353 73 0.68 434.11 12/28/02 2:00 3 0.0
12/1/02 3:55 353 142 0.88 434.98 12/28/02 4:10 3 0.0
12/1/02 6:00 353 89 0.72 435.71 12/28/02 6:00 3.2 0.0
12/1/02 9:00 357 65 0.77 436.48 12/28/02 8:00 3.2 0.0

12/1/02 20:00 330 26 1.04 437.52 12/28/02 10:30 2.8 5.4
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
12/1/02 21:12 330 44 0.19 437.71 12/28/02 12:30 3.2 11.8
12/1/02 22:58 322 29 0.18 437.89 12/28/02 14:35 3 10.5
12/2/02 1:50 322 32 0.32 438.21 12/28/02 16:30 2.8 11.5
12/2/02 3:50 322 47 0.34 438.55 12/28/02 20:00 3 8.6
12/2/02 5:52 322 26 0.19 438.74 12/28/02 22:00 3 9.3
12/2/02 8:15 288 23 0.18 438.91 12/29/02 0:00 3 13.8

12/2/02 10:45 345 31 0.29 439.21 12/29/02 2:00 3.3 7.1
12/2/02 18:00 338 38 1.03 440.23 12/29/02 4:00 3.3 9.2
12/3/02 9:45 338 20 1.17 441.40 12/29/02 6:00 2.8 17.4

12/3/02 12:20 314 20 0.18 441.58 12/29/02 8:10 2.8 7.7
12/3/02 14:55 353 16 0.16 441.74 12/29/02 10:10 2.5 12.5
12/3/02 17:03 357 12 0.10 441.85 12/29/02 12:10 2.8 21.7
12/3/02 19:00 345 18 0.13 441.98 12/29/02 14:05 2.8 12.8
12/3/02 21:15 338 9 0.08 442.06 12/29/02 16:00 2.6 14.5
12/3/02 23:15 338 9 0.07 442.12 12/29/02 17:58 2.4 26.4
12/4/02 1:13 338 17 0.12 442.25 12/29/02 20:00 3 11.3
12/4/02 3:15 322 7 0.05 442.30 12/29/02 22:00 2.8 7.8
12/4/02 4:30 338 16 0.07 442.38 12/30/02 0:00 2.9 17.9
12/4/02 6:30 338 8 0.06 442.44 12/30/02 2:00 3 8.0

12/4/02 12:30 345 22 0.51 442.94 12/30/02 4:00 3 5.7
12/4/02 14:35 353 21 0.17 443.12 12/30/02 6:00 2.9 13.3
12/4/02 16:45 345 21 0.17 443.29 12/30/02 11:15 2.4 12.5
12/5/02 8:40 378 15 0.97 444.26 12/30/02 13:20 2.35 15.4

12/5/02 10:25 378 412 3.02 447.27 12/30/02 16:10 2.2 5.2
12/5/02 13:10 322 30 0.30 447.57 12/30/02 19:00 2.6 13.8
12/5/02 14:25 342 20 0.09 447.66 12/30/02 21:00 2.75 13.4
12/5/02 21:00 353 0.00 447.66 12/31/02 0:45 2.75 11.4
12/5/02 22:00 353 0.00 447.66 12/31/02 3:30 2.8 10.5
12/6/02 0:00 353 0.00 447.66 12/31/02 5:00 2.7 14.4
12/6/02 2:00 388 34 0.29 447.96 12/31/02 6:45 2.7 10.7
12/6/02 4:00 489 27 0.29 448.25 12/31/02 9:05 2.8 11.7
12/6/02 6:00 861 20 0.38 448.63 12/31/02 11:15 2.6 14.5

12/6/02 10:20 306 33 0.49 449.12 12/31/02 13:05 2.8 14.8
12/6/02 12:40 314 17 0.14 449.26 12/31/02 15:05 2.8 16.3
12/6/02 14:05 306 19 0.09 449.35 12/31/02 17:07 2.6 12.4
12/6/02 16:20 326 22 0.18 449.53 1/1/03 8:30 2.5 14.8
12/6/02 20:00 846 18 0.63 450.16 1/1/03 10:30 2.6 21.8
12/6/02 22:00 843 16 0.30 450.46 1/1/03 12:30 2.7 25.2
12/7/02 0:00 742 10 0.17 450.63 1/1/03 15:10 2.6 21.6
12/7/02 2:00 636 22 0.31 450.93 1/1/03 17:30 2.8 29.8
12/7/02 4:00 656 18 0.27 451.20 1/1/03 19:00 2.6 19.0
12/7/02 6:00 590 12 0.15 451.35 1/1/03 22:00 2.7 16.5
12/7/02 8:10 414 24 0.24 451.59 1/2/03 0:15 2.6 22.5

12/7/02 10:05 381 25 0.20 451.79 1/2/03 2:15 2.6 13.7
12/7/02 12:15 360 22 0.19 451.98 1/2/03 4:20 2.6 12.0
12/7/02 14:10 367 20 0.16 452.13 1/2/03 6:15 2.7 18.2
12/7/02 16:10 367 21 0.17 452.31 1/2/03 8:45 2.8 13.6
12/7/02 18:05 381 19 0.16 452.46 1/2/03 11:25 2.6 56.2
12/7/02 20:15 381 31 0.28 452.75 1/2/03 13:00 2.6 22.5
12/7/02 22:20 374 27 0.23 452.97 1/2/03 15:00 2.6 22.9
12/8/02 0:35 374 15 0.14 453.12 1/2/03 17:00 2.5 26.3
12/8/02 2:40 381 11 0.10 453.21 1/2/03 19:10 2.7 24.2
12/8/02 4:30 381 19 0.15 453.36 1/2/03 21:20 2.7 19.6
12/8/02 6:30 374 12 0.10 453.46 1/2/03 23:00 2.7 20.0
12/8/02 8:00 353 23 0.13 453.59 1/3/03 1:38 2.9 26.6

12/8/02 10:05 360 17 0.14 453.73 1/3/03 4:35 2.65 21.6
12/8/02 12:00 360 17 0.13 453.86 1/3/03 6:25 2.8 28.3
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
12/8/02 14:02 374 31 0.26 454.12 1/3/03 8:10 2.7 10.7
12/8/02 15:57 381 22 0.18 454.30 1/3/03 10:25 2.9 10.6
12/8/02 18:00 381 15 0.13 454.42 1/3/03 12:05 2.2 9.2
12/8/02 20:23 388 27 0.27 454.70 1/3/03 14:30 3.1 8.1
12/8/02 22:15 381 21 0.17 454.86 1/3/03 16:30 3 9.2
12/9/02 0:17 381 12 0.11 454.97 1/3/03 20:00 3 6.2
12/9/02 2:35 381 16 0.15 455.12 1/3/03 22:00 3.3 6.0
12/9/02 7:00 553 18 0.48 455.61 1/4/03 0:00 3 11.7
12/9/02 8:03 353 30 0.12 455.73 1/4/03 2:00 3 5.9

12/9/02 10:00 353 14 0.11 455.84 1/4/03 4:00 3.2 5.5
12/9/02 12:00 330 15 0.11 455.95 1/4/03 6:00 3.3 9.5
12/9/02 14:00 353 19 0.15 456.10 1/4/03 8:00 3.2 4.9
12/10/02 8:30 306 89 5.58 461.68 1/4/03 10:00 3.2 4.8

12/10/02 10:25 250 7 0.04 461.72 1/4/03 12:00 3.2 12.4
12/10/02 13:00 338 138 1.34 463.05 1/4/03 14:00 3.2 5.4
12/10/02 15:00 360 31 0.25 463.30 1/4/03 16:00 3 5.2
12/10/02 17:00 360 60 0.48 463.78 1/4/03 17:50 3 8.5
12/10/02 20:00 360 43 0.52 464.30 1/4/03 20:00 3 5.8
12/10/02 22:00 353 92 0.72 465.02 1/4/03 22:00 3 5.4
12/11/02 0:00 353 49 0.38 465.40 1/5/03 0:00 3 11.2
12/11/02 2:00 353 71 0.56 465.96 1/5/03 2:00 3.1 4.1
12/11/02 4:00 353 56 0.44 466.40 1/5/03 4:00 3 2.8
12/11/02 6:00 353 35 0.28 466.68 1/5/03 6:00 3 6.2
12/11/02 9:20 414 36 0.55 467.22 1/5/03 8:30 3.05 3.6

12/11/02 10:26 414 70 0.36 467.58 1/5/03 11:30 3.1 3.0
12/11/02 12:10 414 37 0.29 467.87 1/5/03 14:00 2.9 7.1
12/11/02 15:50 408 77 1.28 469.15 1/5/03 16:00 2.95 7.3
12/11/02 20:00 414 172 3.29 472.44 1/5/03 20:00 3 7.1
12/11/02 22:00 432 62 0.60 473.04 1/5/03 22:00 3 6.6
12/12/02 0:00 414 62 0.57 473.60 1/6/03 0:00 3.2 11.8
12/12/02 2:00 426 200 1.89 475.49 1/6/03 2:20 3.2 4.2
12/12/02 4:00 438 93 0.90 476.39 1/6/03 4:00 3 4.1
12/12/02 6:00 426 62 0.59 476.98 1/6/03 6:00 3.2 7.4
12/12/02 7:45 450 207 1.81 478.79 1/6/03 8:00 2.9 8.8

12/12/02 10:00 426 25 0.26 479.05 1/6/03 10:00 3.2 9.7
12/12/02 12:08 426 53 0.53 479.58 1/6/03 12:20 3.1 21.2
12/12/02 14:01 426 79 0.71 480.29 1/6/03 14:05 3.1 8.9
12/12/02 21:00 353 24 0.65 480.94 1/6/03 16:05 3.1 8.2
12/13/02 3:00 353 15 0.35 481.30 1/6/03 20:00 3.3 6.2
12/13/02 5:00 388 33 0.28 481.58 1/6/03 22:00 3.3 9.9
12/13/02 6:00 353 30 0.12 481.69 1/7/03 0:00 3.3 13.6

12/13/02 16:00 408 13 0.57 482.26 1/7/03 2:00 3.3 6.2
12/13/02 17:50 420 12 0.10 482.37 1/7/03 4:00 3.3 4.8
12/13/02 20:15 400 31 0.33 482.70 1/7/03 6:00 3.3 8.9
12/13/02 22:32 400 23 0.23 482.93 1/7/03 8:00 3.4 5.6
12/14/02 0:08 400 12 0.09 483.01 1/7/03 10:30 3.1 4.2
12/14/02 2:10 400 11 0.10 483.11 1/7/03 12:30 3.2 19.4
12/14/02 4:20 401 13 0.13 483.24 1/7/03 14:30 3.2 10.3
12/14/02 6:30 420 12 0.12 483.36 1/7/03 16:30 2.8 12.4
12/14/02 8:45 420 8 0.09 483.45 1/7/03 19:00 3 20.0

12/14/02 12:02 408 9 0.14 483.59 1/7/03 20:35 2.9 15.9
12/14/02 14:05 426 8 0.08 483.66 1/7/03 22:49 2.9 24.4
12/14/02 16:00 426 6 0.06 483.72 1/8/03 0:40 2.9 29.5
12/14/02 18:12 408 8 0.08 483.80 1/8/03 2:40 2.8 18.5
12/14/02 20:30 426 6 0.07 483.86 1/8/03 4:45 2.8 23.0
12/14/02 22:30 414 5 0.04 483.91 1/8/03 7:30 3.2 42.5
12/15/02 0:30 414 6 0.05 483.96 1/8/03 9:30 3.2 40.2
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
12/15/02 2:40 401 6 0.05 484.01 1/8/03 11:30 3.6 51.5
12/15/02 5:20 395 6 0.07 484.09 1/8/03 13:30 3.2 64.8
12/15/02 9:00 408 12 0.20 484.29 1/8/03 15:30 3 42.4

12/15/02 11:00 401 9 0.08 484.37 1/8/03 17:30 2.8 36.8
12/15/02 13:00 401 9 0.08 484.45 1/8/03 19:30 3 60.8
12/15/02 15:00 395 14 0.12 484.57 1/8/03 22:00 3 53.2
12/15/02 20:00 426 0 0.00 484.57 1/9/03 0:00 2.9 58.0
12/15/02 21:53 395 20 0.16 484.73 1/9/03 1:57 3.1 61.5
12/16/02 0:23 414 21 0.24 484.97 1/9/03 4:38 2.7 63.5
12/16/02 2:35 426 19 0.19 485.16 1/9/03 6:33 2.8 83.4
12/16/02 4:20 395 32 0.24 485.40 1/9/03 9:30 2.6 82.1
12/16/02 9:15 414 72 1.63 487.03 1/9/03 11:35 3 70.2

12/16/02 10:55 408 77 0.58 487.61 1/9/03 13:20 3.2 77.4
12/16/02 12:15 408 44 0.26 487.88 1/9/03 15:31 2.8 72.5
12/16/02 14:30 408 62 0.63 488.50 1/9/03 17:30 2.8 61.2
12/16/02 19:45 408 61 1.45 489.95 1/9/03 19:30 3 76.1
12/16/02 22:30 414 39 0.49 490.44 1/9/03 21:50 3 65.3
12/17/02 0:30 420 44 0.41 490.85 1/9/03 23:52 3 68.3
12/17/02 2:32 420 63 0.60 491.45 1/10/03 2:15 3 58.5
12/17/02 4:32 420 50 0.47 491.92 1/10/03 4:20 3 74.0
12/17/02 6:35 414 40 0.38 492.29 1/10/03 6:35 3 116.0
12/17/02 8:35 426 13 0.13 492.42 1/10/03 8:30 3.2 78.3

12/17/02 10:35 408 56 0.51 492.93 1/10/03 10:18 2.8 75.8
12/17/02 13:30 401 52 0.68 493.61 1/10/03 12:30 3.4 105.0
12/17/02 16:30 414 57 0.79 494.39 1/10/03 14:30 3.2 131.0
12/17/02 18:32 426 14 0.13 494.53 1/10/03 16:30 3.4 148.0
12/17/02 20:45 438 11 0.12 494.65 1/10/03 18:30 3.2 237.0
12/17/02 23:00 438 18 0.19 494.84 1/10/03 20:30 3.3 165.0
12/18/02 1:30 438 17 0.21 495.05 1/10/03 22:55 3.2 260.0
12/18/02 7:30 438 13 0.38 495.43 1/11/03 0:25 3.2 219.0
12/18/02 9:30 444 9 0.09 495.52 1/11/03 2:40 3.6 133.0

12/18/02 11:30 426 18 0.17 495.69 1/11/03 4:45 3.4 155.0
12/18/02 13:30 426 20 0.19 495.88 1/11/03 6:40 3.2 178.0
12/18/02 15:30 420 10 0.09 495.97 1/11/03 8:05 3.1 45.0
12/18/02 17:32 408 10 0.09 496.06 1/11/03 10:05 3 47.0
12/18/02 20:00 426 16 0.18 496.24 1/11/03 12:05 3.1 50.0
12/18/02 22:00 426 12 0.11 496.35 1/11/03 14:05 3.1 84.0
12/19/02 0:00 426 17 0.16 496.51 1/11/03 16:05 3.1 52.0
12/19/02 2:00 426 31 0.29 496.80 1/11/03 20:00 3 106.0
12/19/02 4:00 426 10 0.10 496.90 1/11/03 22:00 3 90.7
12/19/02 6:00 426 16 0.15 497.04 1/12/03 0:00 2.8 127.0
12/19/02 8:00 432 16 0.15 497.20 1/12/03 2:00 3.3 74.3

12/19/02 10:02 426 12 0.11 497.31 1/12/03 4:00 3.5 63.5
12/19/02 12:01 432 17 0.16 497.47 1/12/03 6:00 3.3 82.2
12/19/02 14:05 432 31 0.30 497.77 1/12/03 8:03 2.8 97.4
12/19/02 16:00 426 10 0.09 497.86 1/12/03 10:04 3 78.5
12/19/02 18:00 432 16 0.15 498.01 1/12/03 12:10 2.8 92.0
12/19/02 20:00 432 20 0.19 498.20 1/12/03 14:10 3.2 165.0
12/19/02 22:00 432 8 0.08 498.28 1/12/03 16:00 2.8 110.0
12/20/02 0:00 426 13 0.12 498.40 1/12/03 17:40 2.8 104.0
12/20/02 2:00 426 18 0.17 498.57 1/12/03 20:00 3.1 125.0
12/20/02 4:00 426 13 0.12 498.69 1/12/03 22:00 3.3 97.2
12/20/02 6:00 426 35 0.33 499.02 1/13/03 0:00 2.8 82.4
12/20/02 8:00 426 27 0.26 499.28 1/13/03 2:00 3 40.7

12/20/02 10:00 426 26 0.25 499.53 1/13/03 4:00 3.3 24.1
12/20/02 12:00 429 36 0.34 499.87 1/13/03 6:00 3 11.7
12/20/02 14:00 420 56 0.52 500.39 1/13/03 8:00 2.8 90.2
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
12/20/02 16:00 420 22 0.20 500.59 1/13/03 10:00 3 137.0
12/20/02 18:00 420 37 0.35 500.94 1/13/03 12:01 3 186.0
12/20/02 20:00 432 53 0.51 501.45 1/13/03 14:10 2.8 180.0
12/20/02 22:00 444 23 0.23 501.67 1/13/03 16:00 2.8 156.0
12/21/02 0:00 444 53 0.52 502.19 1/13/03 20:30 3.3 225.0
12/21/02 2:00 444 84 0.83 503.02 1/13/03 22:00 3.3 86.4
12/21/02 4:00 456 18 0.18 503.20 1/14/03 0:00 3 19.8
12/21/02 6:00 456 34 0.35 503.55 1/14/03 2:00 3 118.0

12/21/02 10:00 458 29 0.59 504.14 1/14/03 4:00 3 128.0
12/21/02 11:50 453 49 0.45 504.59 1/14/03 6:00 3 16.3
12/21/02 13:55 456 86 0.90 505.49 1/14/03 8:00 2.8 133.0
12/21/02 16:40 450 38 0.52 506.01 1/14/03 10:10 3 136.0
12/21/02 18:00 456 48 0.33 506.33 1/14/03 12:05 2.8 158.0
12/21/02 19:00 456 54 0.27 506.61 1/14/03 14:00 3.4 223.0
12/21/02 20:00 456 57 0.29 506.90 1/14/03 16:00 3.2 212.0
12/21/02 22:00 450 21 0.21 507.11 1/14/03 18:00 2.9 162.0
12/22/02 0:00 456 39 0.39 507.50 1/14/03 21:10 3 192.0
12/22/02 2:00 478 67 0.71 508.21 1/14/03 23:00 2.9 200.0
12/22/02 4:00 467 17 0.17 508.38 1/15/03 1:15 2.8 240.0
12/22/02 6:00 467 39 0.40 508.78 1/15/03 3:45 2.8 238.0

12/22/02 17:45 0 40 0.00 508.78 1/15/03 6:45 2.9 400.0
12/23/02 6:45 450 55 3.56 512.34 1/15/03 18:00 2.7 310.0

12/23/02 15:10 420 58 2.28 514.62 1/15/03 20:00 2.8 356.0
12/23/02 17:10 408 55 0.49 515.12 1/15/03 22:00 2.7 230.0
12/23/02 18:50 426 106 0.83 515.95 1/16/03 0:30 2.9 332.0
12/23/02 20:56 461 144 1.55 517.50 1/16/03 2:45 2.8 178.0
12/23/02 23:20 467 38 0.47 517.97 1/16/03 4:20 2.9 155.0
12/24/02 2:45 461 77 1.34 519.31 1/16/03 6:10 2.9 326.0
12/24/02 5:01 444 47 0.52 519.83 1/16/03 8:02 2.8 228.0
12/24/02 6:45 444 143 1.22 521.05 1/16/03 10:00 3.2 343.0
12/24/02 9:00 444 200 2.22 523.26 1/16/03 12:01 3 551.0

12/24/02 11:00 438 53 0.52 523.78 1/16/03 15:00 3.2 150.0
12/24/02 13:15 444 76 0.85 524.63 1/16/03 17:00 3 287.0
12/24/02 15:15 432 86 0.82 525.45 1/16/03 19:50 3.1 160.0
12/24/02 17:10 432 43 0.40 525.84 1/16/03 23:58 3.2 227.0
12/25/02 5:15 0 30 0.00 525.84 1/17/03 2:00 3.2 186.0
12/25/02 8:15 0 68 0.00 525.84 1/17/03 4:00 3.2 135.0

12/25/02 10:00 0 35 0.00 525.84 1/17/03 6:10 3.5 107.0
12/25/02 11:50 0 37 0.00 525.84 1/17/03 8:05 3 123.0
12/25/02 13:50 0 63 0.00 525.84 1/17/03 10:10 3.4 98.4
12/25/02 15:50 0 76 0.00 525.84 1/17/03 12:00 2.8 52.0
12/25/02 18:00 0 45 0.00 525.84 1/17/03 14:00 3 405.0
12/25/02 21:10 0 84 0.00 525.84 1/17/03 16:00 3.4 424.0
12/25/02 23:34 0 25 0.00 525.84 1/17/03 20:00 3.5 6.6
12/26/02 1:10 0 51 0.00 525.84 1/17/03 22:00 3.7 215.0
12/26/02 5:00 0 22 0.00 525.84 1/18/03 0:00 3.8 253.0
12/26/02 8:00 0 51 0.00 525.84 1/18/03 2:00 3.9 14.8

12/26/02 10:00 0 88 0.00 525.84 1/18/03 4:00 3.7 0.0
12/26/02 12:30 420 35 0.41 526.25 1/18/03 6:00 4 40.5
12/26/02 14:30 360 44 0.35 526.61 1/18/03 8:00 3.4 58.2
12/26/02 16:35 381 35 0.30 526.91 1/18/03 10:02 4 98.4
12/26/02 20:00 381 69 1.00 527.91 1/18/03 12:00 3.5 92.0
12/26/02 22:00 338 88 0.66 528.57 1/18/03 14:03 3.6 121.0
12/27/02 0:00 395 41 0.36 528.93 1/18/03 16:00 3.4 66.0
12/27/02 2:00 395 20 0.17 529.10 1/18/03 18:00 3.6 136.0
12/27/02 4:00 395 38 0.33 529.43 1/18/03 20:00 3.6 61.4
12/27/02 6:00 395 28 0.25 529.68 1/18/03 22:00 3.7 74.1
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
12/27/02 11:30 381 23 0.54 530.22 1/19/03 0:00 3.8 67.5
12/27/02 14:30 381 1 0.01 530.23 1/19/03 2:00 3.8 112.0
12/27/02 17:30 395 0 0.00 530.23 1/19/03 4:00 3.8 57.3
12/27/02 20:00 406 0 0.00 530.23 1/19/03 6:00 3.6 76.7
12/27/02 22:00 401 0 0.00 530.23 1/19/03 10:00 3.1 52.0
12/28/02 0:00 395 0 0.00 530.23 1/19/03 12:00 3.8 62.2
12/28/02 2:00 395 0 0.00 530.23 1/19/03 14:00 3.8 130.0
12/28/02 4:10 395 0 0.00 530.23 1/19/03 16:00 3.8 57.1
12/28/02 6:00 408 0 0.00 530.23 1/19/03 18:00 4 84.3
12/28/02 8:00 408 0 0.00 530.23 1/19/03 20:00 3.7 64.9

12/28/02 10:30 381 6 0.06 530.29 1/19/03 22:00 3.9 86.1
12/28/02 12:30 408 12 0.11 530.41 1/20/03 0:00 4 77.8
12/28/02 14:35 395 10 0.09 530.49 1/20/03 2:00 3.9 84.2
12/28/02 16:30 381 13 0.11 530.60 1/20/03 4:00 4 49.2
12/28/02 20:00 395 13 0.19 530.79 1/20/03 6:00 3.9 80.0
12/28/02 22:00 395 6 0.05 530.84 1/20/03 8:00 4 85.4
12/29/02 0:00 395 6 0.05 530.89 1/20/03 10:00 5 118.0
12/29/02 2:00 414 6 0.06 530.95 1/20/03 12:00 5 175.0
12/29/02 4:00 414 25 0.23 531.18 1/20/03 14:00 5 128.0
12/29/02 6:00 381 9 0.07 531.26 1/20/03 18:30 5 92.3
12/29/02 8:10 381 18 0.16 531.42 1/21/03 1:50 5 115.0

12/29/02 10:10 360 37 0.30 531.72 1/21/03 4:40 5 105.0
12/29/02 12:10 381 8 0.07 531.79 1/21/03 8:05 5 49.2
12/29/02 14:05 381 11 0.09 531.88 1/21/03 10:00 5 45.9
12/29/02 16:00 367 12 0.10 531.97 1/21/03 12:00 5 31.2
12/29/02 17:58 353 11 0.09 532.06 1/21/03 14:10 4.6 34.8
12/29/02 20:00 395 13 0.11 532.17 1/21/03 16:00 4.8 33.4
12/29/02 22:00 381 13 0.11 532.29 1/21/03 18:00 4.7 28.6
12/30/02 0:00 388 6 0.05 532.34 1/21/03 20:10 4.5 26.7
12/30/02 2:00 395 7 0.06 532.40 1/21/03 22:10 4.6 50.6
12/30/02 4:00 395 6 0.06 532.45 1/22/03 2:00 4.7 50.0
12/30/02 6:00 388 5 0.05 532.50 1/22/03 4:00 4.6 32.1

12/30/02 11:15 353 8 0.16 532.66 1/22/03 6:30 4.5 27.6
12/30/02 13:20 349 11 0.09 532.74 1/23/03 14:00 4.6 34.0
12/30/02 16:10 338 3 0.03 532.77 1/23/03 16:00 4.4 17.4
12/30/02 19:00 367 11 0.12 532.90 1/23/03 18:00 4.2 49.9
12/30/02 21:00 378 21 0.18 533.07 1/23/03 20:00 4.1 28.2
12/31/02 0:45 378 10 0.15 533.23 1/23/03 22:00 4.1 13.3
12/31/02 3:30 381 18 0.21 533.43 1/24/03 0:00 4.1 11.6
12/31/02 5:00 374 7 0.05 533.48 1/24/03 2:00 3.9 39.1
12/31/02 6:45 374 14 0.10 533.58 1/24/03 4:00 4 26.1
12/31/02 9:05 381 27 0.27 533.84 1/24/03 6:00 4.2 24.8

12/31/02 11:15 367 7 0.06 533.91 1/24/03 8:05 4.2 6.5
12/31/02 13:05 381 16 0.12 534.03 1/24/03 10:00 4.1 43.0
12/31/02 15:05 381 20 0.17 534.20 1/24/03 12:01 4.2 17.8
12/31/02 17:07 367 20 0.16 534.36 1/24/03 14:02 4.2 9.3

1/1/03 8:30 360 23 1.44 535.80 1/24/03 16:00 4 10.8
1/1/03 10:30 367 39 0.31 536.11 1/24/03 18:15 3.7 26.1
1/1/03 12:30 374 24 0.20 536.31 1/24/03 20:00 3.8 16.3
1/1/03 15:10 367 25 0.27 536.59 1/24/03 22:00 3.5 8.9
1/1/03 17:30 381 13 0.13 536.72 1/25/03 0:00 3.3 10.1
1/1/03 19:00 367 33 0.20 536.92 1/25/03 2:00 3.6 52.1
1/1/03 22:00 374 40 0.49 537.41 1/25/03 4:00 3.7 18.2
1/2/03 0:15 367 11 0.10 537.52 1/25/03 6:00 3.6 10.5
1/2/03 2:15 367 17 0.14 537.66 1/25/03 7:30 3.7 9.1
1/2/03 4:20 367 15 0.13 537.79 1/25/03 9:30 3.7 15.6
1/2/03 6:15 374 19 0.15 537.94 1/25/03 11:30 3.5 18.7
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/2/03 8:45 381 43 0.45 538.39 1/25/03 13:30 3.3 16.5

1/2/03 11:25 367 13 0.14 538.52 1/25/03 15:30 3.8 22.3
1/2/03 13:00 367 23 0.15 538.67 1/25/03 17:30 3.7 22.7
1/2/03 15:00 367 32 0.26 538.93 1/25/03 20:00 3.4 15.1
1/2/03 17:00 360 10 0.08 539.01 1/25/03 22:00 3.5 11.6
1/2/03 19:10 374 27 0.24 539.25 1/26/03 0:00 3.5 13.0
1/2/03 21:20 374 32 0.29 539.54 1/26/03 2:00 3.7 19.2
1/2/03 23:00 374 12 0.08 539.63 1/26/03 4:00 3.5 12.4
1/3/03 1:38 388 34 0.39 540.01 1/26/03 6:00 3.6 11.2
1/3/03 4:35 371 31 0.37 540.38 1/26/03 8:00 3.5 13.2
1/3/03 6:25 381 18 0.14 540.52 1/26/03 10:05 3.6 20.4
1/3/03 8:10 374 16 0.11 540.64 1/26/03 12:00 3.4 15.8

1/3/03 10:25 388 20 0.19 540.83 1/26/03 14:00 3.2 16.6
1/3/03 12:05 338 18 0.11 540.95 1/26/03 16:00 3.6 18.5
1/3/03 14:30 401 8 0.09 541.04 1/26/03 18:12 3.2 19.7
1/3/03 16:30 395 10 0.09 541.12 1/26/03 20:10 3.5 9.5
1/3/03 20:00 395 10 0.15 541.27 1/26/03 22:30 3.5 9.6
1/3/03 22:00 414 13 0.12 541.39 1/27/03 0:30 3 13.7
1/4/03 0:00 395 4 0.04 541.42 1/27/03 2:46 3.2 14.0
1/4/03 2:00 395 10 0.08 541.51 1/27/03 4:30 3.3 10.3
1/4/03 4:00 408 12 0.11 541.62 1/27/03 6:40 3.2 9.8
1/4/03 6:00 414 5 0.04 541.66 1/27/03 8:05 3.4 12.7
1/4/03 8:00 408 10 0.09 541.76 1/27/03 10:00 4.2 12.0

1/4/03 10:00 408 17 0.16 541.91 1/27/03 15:00 3.6 16.5
1/4/03 12:00 408 4 0.04 541.95 1/27/03 17:00 4.4 22.0
1/4/03 14:00 408 8 0.08 542.03 1/27/03 19:00 4.6 12.0
1/4/03 16:00 395 9 0.08 542.11 1/27/03 21:30 4.5 9.5
1/4/03 17:50 395 6 0.05 542.16 1/27/03 23:30 4.7 9.1
1/4/03 20:00 395 12 0.11 542.27 1/28/03 1:30 4.8 8.9
1/4/03 22:00 395 14 0.12 542.39 1/28/03 3:40 5 6.5
1/5/03 0:00 395 10 0.09 542.47 1/28/03 5:30 4.8 5.6
1/5/03 2:00 401 4 0.03 542.50 1/28/03 8:02 5 7.8
1/5/03 4:00 395 5 0.04 542.55 1/28/03 10:00 5 8.5
1/5/03 6:00 395 3 0.03 542.58 1/28/03 12:00 5 5.7
1/5/03 8:30 398 9 0.10 542.68 1/28/03 14:00 4.8 10.5

1/5/03 11:30 401 10 0.13 542.81 1/28/03 16:05 4.8 12.5
1/5/03 14:00 388 11 0.12 542.93 1/28/03 18:00 4.6 9.2
1/5/03 16:00 391 11 0.10 543.03 1/28/03 20:00 4.8 5.5
1/5/03 20:00 395 15 0.26 543.29 1/28/03 22:30 5 7.1
1/5/03 22:00 395 16 0.14 543.43 1/29/03 0:30 4.8 8.8
1/6/03 0:00 408 4 0.04 543.46 1/29/03 2:45 4.8 12.0
1/6/03 2:20 408 4 0.04 543.50 1/29/03 4:40 4.5 9.0
1/6/03 4:00 395 5 0.03 543.53 1/29/03 6:30 5 21.2
1/6/03 6:00 408 4 0.03 543.56 1/29/03 8:10 4.8 10.1
1/6/03 8:00 388 14 0.12 543.68 1/29/03 10:00 4.8 15.8

1/6/03 10:00 408 21 0.19 543.87 1/29/03 12:00 4.5 18.0
1/6/03 12:20 401 9 0.09 543.96 1/29/03 14:05 4.5 10.8
1/6/03 14:05 401 8 0.06 544.03 1/29/03 16:00 4.8 11.9
1/6/03 16:05 401 8 0.07 544.10 1/29/03 18:00 4.5 12.5
1/6/03 20:00 414 11 0.19 544.29 1/29/03 20:00 4.6 10.8
1/6/03 22:00 414 14 0.13 544.42 1/29/03 22:00 4.6 7.9
1/7/03 0:00 414 3 0.03 544.45 1/30/03 0:30 4.6 9.7
1/7/03 2:00 414 4 0.04 544.49 1/30/03 1:50 4.4 9.3
1/7/03 4:00 414 3 0.03 544.52 1/30/03 3:40 4.6 8.8
1/7/03 6:00 414 4 0.04 544.55 1/30/03 5:40 4.6 10.5
1/7/03 8:00 420 10 0.09 544.64 1/30/03 10:00 4.2 6.7

1/7/03 10:30 401 9 0.10 544.74 1/30/03 12:00 4.1 6.5
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/7/03 12:30 408 14 0.12 544.87 1/30/03 14:30 4 6.8
1/7/03 14:30 408 20 0.18 545.05 1/30/03 17:00 4.8 26.1
1/7/03 16:30 381 18 0.15 545.21 1/30/03 19:15 5 26.4
1/7/03 19:00 395 26 0.29 545.49 1/30/03 20:00 4.8 31.9
1/7/03 20:35 388 45 0.30 545.80 1/30/03 22:00 4.7 27.3
1/7/03 22:49 388 88 0.85 546.64 1/31/03 0:00 4.8 11.6
1/8/03 0:40 388 46 0.36 547.01 1/31/03 2:00 4.8 63.4
1/8/03 2:40 381 47 0.40 547.40 1/31/03 4:00 4.7 124.0
1/8/03 4:45 381 63 0.55 547.95 1/31/03 6:00 5 39.5
1/8/03 7:30 408 160 1.99 549.94 1/31/03 8:00 5 18.1
1/8/03 9:30 408 111 1.00 550.94 1/31/03 10:00 5 18.4

1/8/03 11:30 432 18 0.17 551.11 1/31/03 13:00 4.8 73.0
1/8/03 13:30 408 162 1.46 552.58 1/31/03 15:00 4.8 17.6
1/8/03 15:30 395 79 0.69 553.27 1/31/03 17:00 5 14.5
1/8/03 17:30 381 14 0.12 553.38 1/31/03 18:30 5 18.3
1/8/03 19:30 395 168 1.47 554.85 1/31/03 20:00 5 16.0
1/8/03 22:00 395 128 1.40 556.25 1/31/03 22:00 5 12.9
1/9/03 0:00 388 80 0.69 556.94 2/1/03 0:00 5 11.6
1/9/03 1:57 401 125 1.08 558.02 2/1/03 2:00 5 14.6
1/9/03 4:38 374 147 1.64 559.66 2/1/03 4:00 5 11.1
1/9/03 6:33 381 222 1.80 561.46 2/1/03 6:00 5 8.3
1/9/03 9:30 367 202 2.43 563.88 2/1/03 8:00 5 9.7

1/9/03 11:35 395 21 0.19 564.08 2/1/03 10:01 5 11.4
1/9/03 13:20 408 152 1.20 565.28 2/1/03 12:08 5 18.2
1/9/03 15:31 381 137 1.26 566.54 2/1/03 14:00 5 13.4
1/9/03 17:30 381 21 0.17 566.72 2/1/03 16:00 5 8.4
1/9/03 19:30 395 201 1.76 568.48 2/1/03 18:00 5 8.8
1/9/03 21:50 395 171 1.75 570.22 2/1/03 20:00 5 5.6
1/9/03 23:52 395 41 0.36 570.59 2/1/03 22:00 5 5.2
1/10/03 2:15 395 117 1.22 571.81 2/2/03 0:00 5 5.8
1/10/03 4:20 395 135 1.23 573.04 2/2/03 2:00 5 7.1
1/10/03 6:35 395 203 2.00 575.03 2/2/03 4:00 5 4.3
1/10/03 8:30 408 180 1.56 576.59 2/2/03 6:00 5 4.0

1/10/03 10:18 381 168 1.28 577.87 2/2/03 8:00 5 4.1
1/10/03 12:30 420 127 1.30 579.17 2/2/03 10:00 5 7.0
1/10/03 14:30 408 231 2.09 581.26 2/2/03 12:00 5 4.0
1/10/03 16:30 420 283 2.64 583.89 2/2/03 15:00 4.9 5.6
1/10/03 18:30 408 366 3.31 587.20 2/2/03 17:00 4.9 5.8
1/10/03 20:30 414 400 3.67 590.87 2/2/03 18:00 5 6.0
1/10/03 22:55 408 641 7.00 597.87 2/2/03 20:00 5 4.0
1/11/03 0:25 408 223 1.51 599.38 2/2/03 22:00 5 3.6
1/11/03 2:40 432 243 2.62 602.00 2/3/03 0:00 5 5.4
1/11/03 4:45 420 337 3.27 605.27 2/3/03 2:00 5 6.1
1/11/03 6:40 408 341 2.95 608.22 2/3/03 4:00 5 3.3
1/11/03 8:05 401 101 0.64 608.86 2/3/03 6:00 5 3.2

1/11/03 10:05 395 85 0.74 609.60 2/3/03 8:05 4 4.0
1/11/03 12:05 401 89 0.79 610.39 2/3/03 10:00 4 4.0
1/11/03 14:05 401 100 0.89 611.28 2/3/03 12:02 2 20.0
1/11/03 16:05 401 125 1.11 612.39 2/3/03 16:14 2 5.0
1/11/03 20:00 395 304 5.21 617.60 2/4/03 10:00 2.4 58.0
1/11/03 22:00 395 264 2.31 619.91 2/4/03 12:00 2.4 52.0
1/12/03 0:00 381 117 0.99 620.90 2/4/03 14:00 2 47.6
1/12/03 2:00 414 164 1.50 622.40 2/4/03 16:00 2 17.7
1/12/03 4:00 426 138 1.30 623.71 2/4/03 17:50 2 12.4
1/12/03 6:00 414 99 0.91 624.61 2/4/03 20:00 1.8 49.6
1/12/03 8:03 381 285 2.47 627.08 2/5/03 3:15 1.7 21.0

1/12/03 10:04 395 240 2.12 629.20 2/5/03 8:00 2.7 12.3
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/12/03 12:10 381 278 2.47 631.67 2/5/03 10:05 2.5 14.6
1/12/03 14:10 408 230 2.08 633.74 2/5/03 12:00 3 25.3
1/12/03 16:00 381 280 2.17 635.91 2/5/03 14:00 2 18.6
1/12/03 17:40 381 63 0.44 636.35 2/5/03 16:00 2.4 83.4
1/12/03 20:00 401 285 2.96 639.31 2/5/03 21:15 1.9 14.1
1/12/03 22:00 414 112 1.03 640.34 2/5/03 23:18 1.9 16.8
1/13/03 0:00 381 50 0.42 640.76 2/6/03 2:10 1.9 14.9
1/13/03 2:00 395 98 0.86 641.62 2/6/03 3:50 1.8 24.1
1/13/03 4:00 414 13 0.12 641.74 2/6/03 6:15 1.9 13.2
1/13/03 6:00 395 10 0.09 641.83 2/6/03 8:00 2.6 22.3
1/13/03 8:00 381 224 1.89 643.72 2/6/03 10:00 2.4 22.9

1/13/03 10:00 395 352 3.08 646.80 2/6/03 12:00 2.4 35.0
1/13/03 12:01 395 162 1.43 648.23 2/6/03 14:10 2 21.4
1/13/03 14:10 381 302 2.74 650.97 2/6/03 16:00 2.4 23.5
1/13/03 16:00 381 282 2.18 653.16 2/6/03 18:00 2 21.4
1/13/03 20:30 414 489 10.09 663.25 2/6/03 20:00 2.2 24.2
1/13/03 22:00 414 242 1.67 664.92 2/6/03 22:00 2.3 13.2
1/14/03 0:00 395 76 0.66 665.58 2/7/03 0:00 2.1 11.2
1/14/03 2:00 395 29 0.26 665.84 2/7/03 2:00 2 18.6
1/14/03 4:00 395 313 2.74 668.58 2/7/03 4:00 2.1 17.1
1/14/03 6:00 395 16 0.14 668.71 2/7/03 6:00 2 11.2
1/14/03 8:00 381 185 1.56 670.28 2/7/03 7:55 2 10.8

1/14/03 10:10 395 433 4.10 674.38 2/7/03 10:00 2 12.4
1/14/03 12:05 381 137 1.11 675.49 2/7/03 12:10 2 15.3
1/14/03 14:00 420 418 3.73 679.22 2/7/03 14:00 2 19.1
1/14/03 16:00 408 411 3.71 682.94 2/7/03 16:00 2 59.4
1/14/03 18:00 388 50 0.43 683.36 2/7/03 18:00 2.2 20.6
1/14/03 21:10 395 487 6.75 690.11 2/7/03 20:00 2.4 30.3
1/14/03 23:00 388 519 4.09 694.20 2/7/03 22:00 2.4 26.8
1/15/03 1:15 381 350 3.33 697.53 2/8/03 0:00 2.4 26.5
1/15/03 3:45 381 483 5.10 702.63 2/8/03 2:00 2.4 75.1
1/15/03 6:45 388 450 5.81 708.43 2/8/03 4:00 2.5 32.5

1/15/03 18:00 374 507 23.67 732.10 2/8/03 6:00 2 14.7
1/15/03 20:00 381 860 7.27 739.37 2/8/03 8:00 2.3 41.3
1/15/03 22:00 374 400 3.32 742.69 2/8/03 10:30 3 42.8
1/16/03 0:30 388 251 2.70 745.39 2/8/03 12:55 1.9 0.0
1/16/03 2:45 381 479 4.55 749.94 2/8/03 16:13 1.6 19.8
1/16/03 4:20 388 115 0.78 750.72 2/8/03 18:00 2 17.5
1/16/03 6:10 388 422 3.33 754.05 2/8/03 20:00 2 48.1
1/16/03 8:02 381 646 5.10 759.15 2/8/03 22:00 2.3 23.5

1/16/03 10:00 408 572 5.08 764.23 2/9/03 0:00 2.3 47.1
1/16/03 12:01 395 1644 14.50 778.73 2/9/03 2:00 2.3 31.5
1/16/03 15:00 408 300 4.04 782.77 2/9/03 6:00 2.4 28.0
1/16/03 17:00 395 105 0.92 783.69 2/9/03 8:00 3 36.2
1/16/03 19:50 401 220 2.77 786.46 2/9/03 10:00 3 17.0
1/16/03 21:55 395 0.00 786.46 2/9/03 12:00 2.4 40.0
1/16/03 23:58 408 481 4.45 790.92 2/9/03 14:10 1.8 48.0
1/17/03 2:00 408 157 1.44 792.36 2/9/03 16:00 1.8 42.0
1/17/03 4:00 408 222 2.01 794.36 2/9/03 18:03 1.6 25.0
1/17/03 6:10 426 98 1.00 795.37 2/9/03 20:30 2 56.3
1/17/03 8:05 395 132 1.11 796.47 2/9/03 23:15 2.1 77.0

1/17/03 10:10 420 112 1.09 797.56 2/10/03 1:41 1.8 35.7
1/17/03 12:00 381 100 0.77 798.34 2/10/03 3:42 1.9 96.8
1/17/03 14:00 395 538 4.71 803.04 2/10/03 6:00 1.8 29.7
1/17/03 16:00 420 1153 10.74 813.78 2/10/03 8:05 1.8 8.3
1/17/03 20:00 426 311 5.88 819.66 2/10/03 10:05 1.8 7.8
1/17/03 22:00 438 276 2.68 822.34 2/10/03 12:10 2 14.5
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/18/03 0:00 444 852 8.39 830.73 2/10/03 14:10 1.5 15.9
1/18/03 2:00 450 76 0.76 831.48 2/10/03 16:10 1.6 20.2
1/18/03 4:00 438 0 0.00 831.48 2/10/03 18:00 1.6 16.5
1/18/03 6:00 456 40 0.40 831.88 2/10/03 20:30 1.5 22.4
1/18/03 8:00 420 158 1.47 833.36 2/10/03 22:18 1.7 21.5

1/18/03 10:02 456 82 0.85 834.20 2/11/03 0:25 1.7 16.5
1/18/03 12:00 426 211 1.96 836.16 2/11/03 2:20 1.7 9.1
1/18/03 14:03 432 67 0.66 836.82 2/11/03 4:37 1.5 17.0
1/18/03 16:00 420 89 0.81 837.63 2/11/03 6:10 1.6 12.1
1/18/03 18:00 432 62 0.59 838.22 2/11/03 8:00 1.8 13.2
1/18/03 20:00 432 133 1.27 839.50 2/11/03 10:00 2.4 6.2
1/18/03 22:00 438 74 0.72 840.21 2/11/03 12:00 2.2 19.2
1/19/03 0:00 444 28 0.28 840.49 2/11/03 14:00 2.2 12.4
1/19/03 2:00 444 73 0.72 841.21 2/11/03 16:05 2 14.1
1/19/03 4:00 444 22 0.22 841.43 2/11/03 18:00 2.2 7.4
1/19/03 6:00 432 48 0.46 841.89 2/11/03 20:34 2 10.6

1/19/03 10:00 401 110 1.96 843.85 2/11/03 22:30 2 7.8
1/19/03 12:00 444 89 0.87 844.72 2/12/03 0:38 2.2 7.7
1/19/03 14:00 444 65 0.64 845.35 2/12/03 2:20 2 4.8
1/19/03 16:00 444 67 0.65 846.01 2/12/03 4:40 2.2 10.3
1/19/03 18:00 456 51 0.51 846.52 2/12/03 8:00 2 8.4
1/19/03 20:00 438 111 1.08 847.60 2/12/03 10:00 1.8 3.4
1/19/03 22:00 450 48 0.48 848.08 2/12/03 16:00 1.8 16.6
1/20/03 0:00 456 192 1.94 850.02 2/12/03 20:00 2.1 14.7
1/20/03 2:00 450 43 0.43 850.44 2/12/03 22:00 2 3.7
1/20/03 4:00 456 87 0.87 851.32 2/13/03 0:00 2 11.3
1/20/03 6:00 450 30 0.30 851.62 2/13/03 2:00 2 7.8
1/20/03 8:00 456 151 1.53 853.15 2/13/03 6:00 2 42.3

1/20/03 10:00 509 194 2.19 855.34 2/13/03 8:05 2 8.7
1/20/03 12:00 509 166 1.87 857.21 2/13/03 10:00 1.8 4.6
1/20/03 14:00 509 160 1.81 859.02 2/13/03 12:05 2.2 5.2
1/20/03 18:30 509 88 2.24 861.25 2/13/03 14:00 1.8 7.2
1/21/03 1:50 509 41 1.70 862.95 2/13/03 16:00 2 5.2
1/21/03 4:40 509 105 1.68 864.63 2/13/03 18:00 2.3 7.3
1/21/03 8:05 509 101 1.95 866.58 2/13/03 20:00 2.3 21.8

1/21/03 10:00 509 32 0.35 866.93 2/13/03 22:00 2.3 7.1
1/21/03 12:00 509 30 0.34 867.27 2/14/03 0:00 2.3 34.1
1/21/03 14:10 489 33 0.39 867.66 2/14/03 2:00 2.1 14.4
1/21/03 16:00 499 40 0.41 868.07 2/14/03 4:00 2.1 19.7
1/21/03 18:00 494 22 0.24 868.31 2/14/03 6:00 2 9.1
1/21/03 20:10 483 31 0.36 868.67 2/14/03 8:10 1.8 5.2
1/21/03 22:10 489 42 0.45 869.12 2/14/03 12:00 2 14.0
1/22/03 2:00 494 49 1.03 870.15 2/14/03 14:00 1.5 6.2
1/22/03 4:00 489 34 0.36 870.51 2/14/03 16:00 1.5 21.5
1/22/03 6:30 483 28 0.38 870.89 2/14/03 18:10 2.6 4.7

1/23/03 14:00 489 8 1.38 872.27 2/14/03 20:00 2 12.6
1/23/03 16:00 478 15 0.16 872.43 2/14/03 22:00 1.6 5.4
1/23/03 18:00 467 66 0.69 873.12 2/15/03 0:00 1.8 19.9
1/23/03 20:00 461 42 0.43 873.55 2/15/03 2:00 1.7 17.4
1/23/03 22:00 461 6 0.06 873.62 2/15/03 4:00 1.7 21.5
1/24/03 0:00 461 9 0.09 873.71 2/15/03 6:00 1.6 5.1
1/24/03 2:00 450 59 0.58 874.29 2/15/03 9:30 3 10.2
1/24/03 4:00 456 51 0.51 874.80 2/15/03 11:30 4 9.6
1/24/03 6:00 467 4 0.04 874.84 2/15/03 13:30 4 9.8
1/24/03 8:05 467 4 0.05 874.89 2/15/03 15:30 4 9.5

1/24/03 10:00 461 66 0.65 875.53 2/15/03 17:30 3 9.7
1/24/03 12:01 467 27 0.28 875.82 2/15/03 21:20 1.3 9.3
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/24/03 14:02 467 6 0.06 875.88 2/16/03 0:50 1.3 13.6
1/24/03 16:00 456 6 0.06 875.94 2/16/03 2:25 1.4 9.3
1/24/03 18:15 438 12 0.13 876.07 2/16/03 4:40 1.4 9.3
1/24/03 20:00 444 8 0.06 876.13 2/16/03 6:40 1.4 10.0
1/24/03 22:00 426 7 0.07 876.20 2/16/03 8:00 1.8 16.8
1/25/03 0:00 414 8 0.08 876.28 2/16/03 10:00 1.5 42.0
1/25/03 2:00 432 88 0.84 877.12 2/16/03 12:05 1.4 16.0
1/25/03 4:00 438 30 0.29 877.41 2/16/03 14:00 1.2 8.1
1/25/03 6:00 432 7 0.06 877.47 2/16/03 20:00 1.5 19.9
1/25/03 7:30 438 6 0.04 877.52 2/16/03 22:00 1.5 5.4
1/25/03 9:30 438 8 0.08 877.60 2/17/03 0:00 1.7 8.0

1/25/03 11:30 426 19 0.18 877.77 2/17/03 2:00 1.8 1.9
1/25/03 13:30 414 9 0.09 877.86 2/17/03 4:00 1.9 4.3
1/25/03 15:30 444 17 0.16 878.02 2/17/03 6:00 1.7 1.4
1/25/03 17:30 438 5 0.05 878.07 2/17/03 8:10 2.2 2.2
1/25/03 20:00 420 18 0.21 878.28 2/17/03 10:08 1.5 1.8
1/25/03 22:00 426 10 0.10 878.38 2/17/03 12:10 1.6 1.6
1/26/03 0:00 426 13 0.12 878.50 2/17/03 14:05 1.5 9.5
1/26/03 2:00 438 7 0.07 878.57 2/17/03 16:00 1.5 8.5
1/26/03 4:00 426 13 0.12 878.69 2/17/03 17:50 1.6 6.2
1/26/03 6:00 432 12 0.11 878.80 2/17/03 20:00 1.7 3.1
1/26/03 8:00 426 16 0.15 878.94 2/17/03 22:00 1.7 6.1

1/26/03 10:05 432 9 0.09 879.04 2/18/03 0:00 1.7 3.5
1/26/03 12:00 420 15 0.13 879.17 2/18/03 2:00 1.6 3.3
1/26/03 14:00 408 20 0.18 879.35 2/18/03 4:00 1.7 3.6
1/26/03 16:00 432 19 0.18 879.54 2/18/03 6:00 1.9 2.8
1/26/03 18:12 408 5 0.05 879.59 2/18/03 8:15 1.5 3.5
1/26/03 20:10 426 9 0.09 879.67 2/18/03 12:00 1.6 4.8
1/26/03 22:30 426 12 0.13 879.80 2/18/03 16:00 1.6 7.2
1/27/03 0:30 395 18 0.16 879.96 2/18/03 20:00 2.3 4.4
1/27/03 2:46 408 9 0.09 880.05 2/18/03 22:00 2.3 4.0
1/27/03 4:30 414 11 0.08 880.14 2/19/03 0:00 2.3 3.3
1/27/03 6:40 408 15 0.14 880.28 2/19/03 2:00 2.3 3.6
1/27/03 8:05 420 17 0.11 880.39 2/19/03 4:00 2.3 3.3

1/27/03 10:00 467 13 0.13 880.52 2/19/03 6:00 2.3 3.8
1/27/03 13:05 478 6 0.09 880.61 2/19/03 8:00 2 3.5
1/27/03 15:00 432 20 0.18 880.79 2/19/03 12:00 2 4.6
1/27/03 17:00 478 31 0.33 881.12 2/19/03 16:00 2.6 5.4
1/27/03 19:00 489 12 0.13 881.26 2/19/03 20:00 2.2 3.4
1/27/03 21:30 483 11 0.14 881.40 2/19/03 22:00 2.1 2.3
1/27/03 23:30 494 12 0.13 881.53 2/20/03 0:00 2 2.4
1/28/03 1:30 499 3 0.04 881.57 2/20/03 2:00 2 2.2
1/28/03 3:40 509 6 0.07 881.63 2/20/03 4:00 1.9 1.5
1/28/03 5:30 499 5 0.05 881.68 2/20/03 6:00 2 1.8
1/28/03 8:02 509 11 0.15 881.84 2/20/03 20:00 3.1 5.0

1/28/03 10:00 509 2 0.02 881.85 2/20/03 22:00 3.6 4.4
1/28/03 12:00 509 4 0.05 881.90 2/21/03 0:00 3.5 3.8
1/28/03 14:00 499 17 0.19 882.09 2/21/03 2:00 4 4.4
1/28/03 16:05 499 14 0.16 882.25 2/21/03 4:00 4 4.3
1/28/03 18:00 489 5 0.05 882.30 2/21/03 6:00 4.1 4.8
1/28/03 20:00 499 4 0.04 882.34 2/21/03 20:00 4.7 5.8
1/28/03 22:30 509 11 0.15 882.49 2/21/03 22:00 5 6.3
1/29/03 0:30 499 11 0.12 882.61 2/22/03 0:00 5 3.6
1/29/03 2:45 499 22 0.27 882.89 2/22/03 2:00 5 6.1
1/29/03 4:40 483 18 0.18 883.07 2/22/03 4:00 2 5.8
1/29/03 6:30 509 1 0.01 883.08 2/22/03 6:00 2 2.5
1/29/03 8:10 499 3 0.03 883.11 2/22/03 8:00 5.2 5.2

12 of 17



Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
1/29/03 10:00 499 9 0.09 883.20 2/22/03 10:10 3.5 2.6
1/29/03 12:00 483 21 0.22 883.42 2/22/03 12:00 3 3.2
1/29/03 14:05 483 7 0.07 883.50 2/22/03 14:30 2.5 6.9
1/29/03 16:00 499 8 0.09 883.59 2/22/03 16:05 2.5 5.8
1/29/03 18:00 483 5 0.06 883.64 2/22/03 20:00 2.6 8.0
1/29/03 20:00 489 14 0.15 883.79 2/22/03 22:00 3.1 4.6
1/29/03 22:00 489 7 0.08 883.87 2/23/03 0:00 3.1 5.0
1/30/03 0:30 489 9 0.12 883.99 2/23/03 2:00 3.3 4.8
1/30/03 1:50 478 3 0.02 884.02 2/23/03 4:00 3.5 5.4
1/30/03 3:40 489 12 0.12 884.13 2/23/03 6:00 3.5 4.8
1/30/03 5:40 489 8 0.09 884.22 2/23/03 10:05 2 10.3

1/30/03 10:00 467 6 0.14 884.36 2/23/03 20:00 3.9 7.5
1/30/03 12:00 461 6 0.06 884.42 2/23/03 22:00 3.6 7.0
1/30/03 14:30 456 7 0.09 884.51 2/24/03 0:00 3.6 6.3
1/30/03 17:00 499 34 0.48 884.98 2/24/03 2:00 3.1 5.3
1/30/03 19:15 509 40 0.51 885.50 2/24/03 4:00 3 6.8
1/30/03 20:00 499 52 0.22 885.72 2/24/03 6:00 3 7.4
1/30/03 22:00 494 48 0.53 886.24 2/24/03 8:00 2.4 5.8
1/31/03 0:00 499 10 0.11 886.35 2/24/03 14:10 1.6 12.8
1/31/03 2:00 499 88 0.97 887.32 2/24/03 17:00 2.2 8.2
1/31/03 4:00 494 230 2.52 889.84 2/24/03 20:00 2.3 9.0
1/31/03 6:00 509 3 0.04 889.88 2/24/03 22:00 2.1 8.2
1/31/03 8:00 509 8 0.09 889.96 2/25/03 0:00 2.5 8.9

1/31/03 10:00 509 9 0.10 890.07 2/25/03 2:00 2.3 8.2
1/31/03 13:00 499 116 1.93 891.99 2/25/03 4:00 2.5 8.0
1/31/03 15:00 499 3 0.03 892.02 2/25/03 6:00 2.5 7.2
1/31/03 17:00 509 7 0.08 892.10 2/25/03 8:20 2 6.9
1/31/03 18:30 509 10 0.09 892.19 2/25/03 10:00 1.8 4.8
1/31/03 20:00 509 22 0.18 892.37 2/25/03 11:55 1.8 4.2
1/31/03 22:00 509 8 0.09 892.46 2/25/03 20:00 1.8 12.6

2/1/03 0:00 509 10 0.11 892.57 2/25/03 22:00 2 10.2
2/1/03 2:00 509 13 0.15 892.72 2/26/03 0:00 2 8.8
2/1/03 4:00 509 14 0.16 892.88 2/26/03 2:00 2 6.4
2/1/03 6:00 509 6 0.06 892.94 2/26/03 4:00 2 9.8
2/1/03 8:00 509 9 0.10 893.04 2/26/03 6:00 2 10.6

2/1/03 10:01 509 6 0.07 893.11
2/1/03 12:08 509 13 0.15 893.27
2/1/03 14:00 509 10 0.11 893.37
2/1/03 16:00 509 7 0.08 893.45
2/1/03 18:00 509 4 0.05 893.50
2/1/03 20:00 509 5 0.05 893.56
2/1/03 22:00 509 4 0.04 893.60
2/2/03 0:00 509 5 0.06 893.65
2/2/03 2:00 509 2 0.02 893.68
2/2/03 4:00 509 3 0.03 893.71
2/2/03 6:00 509 3 0.03 893.74
2/2/03 8:00 509 4 0.05 893.78

2/2/03 10:00 509 7 0.08 893.86
2/2/03 12:00 509 2 0.03 893.88
2/2/03 15:00 504 6 0.10 893.98
2/2/03 17:00 504 6 0.06 894.05
2/2/03 18:00 509 6 0.04 894.08
2/2/03 20:00 509 2 0.02 894.10
2/2/03 22:00 509 2 0.02 894.13
2/3/03 0:00 509 5 0.06 894.18
2/3/03 2:00 509 1 0.01 894.19
2/3/03 4:00 509 1 0.01 894.21
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
2/3/03 6:00 509 1 0.02 894.22
2/3/03 8:05 456 5 0.05 894.28

2/3/03 10:00 456 16 0.15 894.43
2/3/03 12:02 322 14 0.10 894.53
2/3/03 16:14 322 4 0.06 894.59
2/4/03 10:00 353 261 18.14 912.73
2/4/03 12:00 353 185 1.45 914.18
2/4/03 14:00 322 160 1.14 915.32
2/4/03 16:00 322 1 0.00 915.33
2/4/03 17:50 322 13 0.09 915.41
2/4/03 20:00 306 140 1.03 916.44
2/5/03 3:15 297 32 0.77 917.21
2/5/03 8:00 374 1 0.01 917.23

2/5/03 10:05 360 30 0.25 917.48
2/5/03 12:00 395 20 0.16 917.64
2/5/03 14:00 322 5 0.04 917.68
2/5/03 16:00 353 3 0.03 917.71
2/5/03 21:15 314 11 0.19 917.90
2/5/03 23:18 314 6 0.05 917.95
2/6/03 2:10 314 31 0.31 918.26
2/6/03 3:50 306 13 0.07 918.33
2/6/03 6:15 314 8 0.06 918.39
2/6/03 8:00 367 7 0.05 918.44

2/6/03 10:00 353 30 0.24 918.68
2/6/03 12:00 353 36 0.28 918.96
2/6/03 14:10 322 8 0.06 919.03
2/6/03 16:00 353 8 0.06 919.08
2/6/03 18:00 322 19 0.13 919.22
2/6/03 20:00 338 13 0.10 919.32
2/6/03 22:00 345 12 0.09 919.41
2/7/03 0:00 330 10 0.07 919.48
2/7/03 2:00 322 14 0.10 919.58
2/7/03 4:00 330 7 0.05 919.63
2/7/03 6:00 322 8 0.06 919.69
2/7/03 7:55 322 10 0.07 919.76

2/7/03 10:00 322 14 0.10 919.86
2/7/03 12:10 322 11 0.09 919.95
2/7/03 14:00 322 23 0.15 920.10
2/7/03 16:00 322 7 0.05 920.15
2/7/03 18:00 338 20 0.15 920.30
2/7/03 20:00 353 11 0.08 920.39
2/7/03 22:00 353 52 0.41 920.80
2/8/03 0:00 353 6 0.05 920.84
2/8/03 2:00 353 24 0.19 921.03
2/8/03 4:00 360 7 0.06 921.09
2/8/03 6:00 322 16 0.12 921.21
2/8/03 8:00 345 41 0.31 921.52

2/8/03 10:30 395 42 0.46 921.97
2/8/03 12:55 314 14 0.12 922.09
2/8/03 14:37 330 3 0.02 922.11
2/8/03 16:13 288 42 0.21 922.32
2/8/03 18:00 322 41 0.26 922.58
2/8/03 20:00 322 60 0.43 923.01
2/8/03 22:00 345 47 0.36 923.37
2/9/03 0:00 345 51 0.39 923.77
2/9/03 2:00 345 73 0.56 924.33
2/9/03 6:00 353 15 0.23 924.56
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
2/9/03 8:00 395 39 0.34 924.91

2/9/03 10:00 395 35 0.31 925.21
2/9/03 12:00 353 58 0.45 925.67
2/9/03 14:10 306 34 0.25 925.92
2/9/03 16:00 306 3436 21.34 947.26
2/9/03 18:03 288 108 0.71 947.96
2/9/03 20:30 322 80 0.70 948.67
2/9/03 23:15 330 23 0.23 948.89
2/10/03 1:41 306 61 0.51 949.40
2/10/03 3:42 314 106 0.74 950.14
2/10/03 6:00 306 48 0.37 950.52
2/10/03 8:05 306 10 0.07 950.59

2/10/03 10:05 306 10 0.07 950.65
2/10/03 12:10 322 9 0.07 950.72
2/10/03 14:10 279 5 0.03 950.75
2/10/03 16:10 288 56 0.36 951.11
2/10/03 18:00 288 36 0.21 951.33
2/10/03 20:30 279 9 0.07 951.39
2/10/03 22:18 297 34 0.20 951.59
2/11/03 0:25 297 13 0.09 951.68
2/11/03 2:20 297 13 0.08 951.77
2/11/03 4:37 279 8 0.06 951.82
2/11/03 6:10 288 8 0.04 951.86
2/11/03 8:00 306 5 0.03 951.89

2/11/03 10:00 353 6 0.05 951.94
2/11/03 12:00 338 6 0.05 951.99
2/11/03 14:00 338 10 0.08 952.06
2/11/03 16:05 322 3 0.03 952.09
2/11/03 18:00 338 4 0.03 952.12
2/11/03 20:34 322 4 0.04 952.15
2/11/03 22:30 322 5 0.03 952.19
2/12/03 0:38 338 4 0.03 952.22
2/12/03 2:20 322 4 0.02 952.24
2/12/03 4:40 338 5 0.04 952.28
2/12/03 8:00 322 2 0.02 952.30

2/12/03 10:00 306 3 0.02 952.32
2/12/03 16:00 306 3 0.05 952.37
2/12/03 20:00 330 4 0.05 952.42
2/12/03 22:00 322 5 0.03 952.46
2/13/03 0:00 322 11 0.08 952.53
2/13/03 2:00 322 10 0.07 952.61
2/13/03 6:00 322 4 0.06 952.66
2/13/03 8:05 322 2 0.02 952.68

2/13/03 10:00 306 3 0.02 952.70
2/13/03 12:05 338 3 0.03 952.72
2/13/03 14:00 306 35 0.23 952.95
2/13/03 16:00 322 19 0.13 953.09
2/13/03 18:00 345 6 0.04 953.13
2/13/03 20:00 345 147 1.13 954.26
2/13/03 22:00 345 8 0.06 954.32
2/14/03 0:00 345 6 0.04 954.36
2/14/03 2:00 330 25 0.18 954.54
2/14/03 4:00 330 14 0.10 954.65
2/14/03 6:00 322 9 0.07 954.71
2/14/03 8:10 306 4 0.03 954.74

2/14/03 12:00 322 21 0.29 955.03
2/14/03 14:00 279 6 0.04 955.07
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
2/14/03 16:00 279 5 0.03 955.10
2/14/03 18:10 367 5 0.04 955.14
2/14/03 20:00 322 12 0.08 955.22
2/14/03 22:00 288 8 0.05 955.26
2/15/03 0:00 306 3 0.02 955.29
2/15/03 2:00 297 8 0.05 955.34
2/15/03 4:00 297 2 0.01 955.35
2/15/03 6:00 288 6 0.04 955.39
2/15/03 9:30 395 10 0.15 955.54

2/15/03 11:30 456 8 0.08 955.62
2/15/03 13:30 456 9 0.09 955.72
2/15/03 15:30 456 9 0.09 955.81
2/15/03 17:30 395 9 0.08 955.89
2/15/03 21:20 260 9 0.10 955.99
2/16/03 0:50 260 2 0.02 956.00
2/16/03 2:25 270 3 0.02 956.02
2/16/03 4:40 270 3 0.02 956.04
2/16/03 6:40 270 3 0.02 956.05
2/16/03 8:00 306 3 0.01 956.07

2/16/03 10:00 279 5 0.03 956.10
2/16/03 12:05 270 10 0.06 956.16
2/16/03 14:00 250 5 0.03 956.19
2/16/03 20:00 279 6 0.10 956.29
2/16/03 22:00 279 7 0.04 956.33
2/17/03 0:00 297 4 0.02 956.35
2/17/03 2:00 306 1 0.01 956.36
2/17/03 4:00 314 0 0.00 956.36
2/17/03 6:00 297 0 0.00 956.36
2/17/03 8:10 338 1 0.01 956.37

2/17/03 10:08 279 1 0.00 956.38
2/17/03 12:10 288 2 0.02 956.39
2/17/03 14:05 279 6 0.04 956.43
2/17/03 16:00 279 3 0.02 956.45
2/17/03 17:50 288 3 0.02 956.47
2/17/03 20:00 297 1 0.01 956.48
2/17/03 22:00 297 4 0.02 956.50
2/18/03 0:00 297 3 0.02 956.52
2/18/03 2:00 288 3 0.02 956.54
2/18/03 4:00 297 3 0.02 956.56
2/18/03 6:00 314 4 0.03 956.59
2/18/03 8:15 279 5 0.03 956.62

2/18/03 12:00 288 4 0.05 956.67
2/18/03 16:00 288 6 0.08 956.75
2/18/03 20:00 345 5 0.07 956.82
2/18/03 22:00 345 6 0.04 956.86
2/19/03 0:00 345 4 0.03 956.90
2/19/03 2:00 345 4 0.03 956.93
2/19/03 4:00 345 4 0.03 956.96
2/19/03 6:00 345 4 0.03 956.99
2/19/03 8:00 322 2 0.02 957.01

2/19/03 12:00 322 3 0.04 957.05
2/19/03 16:00 367 3 0.05 957.10
2/19/03 20:00 338 3 0.04 957.14
2/19/03 22:00 330 3 0.02 957.17
2/20/03 0:00 322 2 0.01 957.18
2/20/03 2:00 322 2 0.02 957.20
2/20/03 4:00 314 3 0.02 957.22
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 PID

Estimation of V-2 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs)
Total VOC  

(lbs) Date
V-3 loc.       (in 

H20)    V-3
2/20/03 6:00 322 3 0.02 957.23

2/20/03 20:00 401 3 0.19 957.42
2/20/03 22:00 432 5 0.04 957.46
2/21/03 0:00 426 5 0.05 957.51
2/21/03 2:00 456 6 0.06 957.57
2/21/03 4:00 456 7 0.07 957.64
2/21/03 6:00 461 9 0.09 957.73

2/21/03 20:00 494 4 0.27 958.00
2/21/03 22:00 509 7 0.08 958.08
2/22/03 0:00 509 5 0.06 958.13
2/22/03 2:00 509 9 0.10 958.23
2/22/03 4:00 322 9 0.06 958.30
2/22/03 6:00 322 3 0.02 958.32
2/22/03 8:00 519 5 0.06 958.38

2/22/03 10:10 426 5 0.05 958.43
2/22/03 12:00 395 4 0.03 958.46
2/22/03 14:30 360 9 0.08 958.55
2/22/03 16:05 360 9 0.06 958.61
2/22/03 20:00 367 11 0.18 958.78
2/22/03 22:00 401 9 0.08 958.86
2/23/03 0:00 401 8 0.07 958.93
2/23/03 2:00 414 7 0.06 959.00
2/23/03 4:00 426 9 0.09 959.08
2/23/03 6:00 426 9 0.08 959.17

2/23/03 10:05 322 21 0.31 959.48
2/23/03 20:00 450 9 0.43 959.90
2/23/03 22:00 432 9 0.08 959.99
2/24/03 0:00 432 11 0.11 960.09
2/24/03 2:00 401 9 0.08 960.17
2/24/03 4:00 395 8 0.07 960.24
2/24/03 6:00 395 11 0.10 960.33
2/24/03 8:00 353 9 0.07 960.41

2/24/03 14:10 288 22 0.43 960.83
2/24/03 17:00 338 15 0.16 961.00
2/24/03 20:00 345 17 0.20 961.20
2/24/03 22:00 330 15 0.11 961.30
2/25/03 0:00 360 16 0.13 961.43
2/25/03 2:00 345 15 0.11 961.55
2/25/03 4:00 360 9 0.07 961.62
2/25/03 6:00 360 11 0.09 961.71
2/25/03 8:20 322 12 0.10 961.81

2/25/03 10:00 306 11 0.06 961.87
2/25/03 11:55 306 8 0.05 961.92
2/25/03 20:00 306 15 0.41 962.33
2/25/03 22:00 322 9 0.06 962.40
2/26/03 0:00 322 13 0.09 962.49
2/26/03 2:00 322 13 0.09 962.58
2/26/03 4:00 322 11 0.08 962.66
2/26/03 6:00 322 12 0.08 962.74
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V2 analytical

PIN15-V2

Date 9/27 10/4 10/31 11/29 12/27 2/12

V-3 flow (scfm) 343 74 392 413 331

Halogenated and Aromatic Volatiles (TO-14) (ppbv)

Dichlorodifluoromethane 0 0 0 0 8.6

Dichlorodifluoromethane increment (lbs) 0.0000 0.0000 0.0000 0.0000 0.0607

Dichlorodifluoromethane Total (lbs) 0 0.00 0.0000 0.0000 0.0000 0.0607

Vinyl chloride 85 2,000 3,100 350 53

Vinyl chloride increment  (lbs) 0.05 0.94 8.26 0.95 0.19

Vinyl chloride Total (lbs) 0 0.05 0.98 9.24 10.19 10.38

1,1,2-Trichloro-1,2,2-trifluoroethane 0 0 320 0 14

1,1,2-Trichloro-1,2,2-trifluoroethane increment  (lbs) 0.00 0.00 2.56 0.00 0.15

1,1,2-Trichloro-1,2,2-trifluoroethane Total (lbs) 0 0.00 0.00 2.56 2.56 2.71

Acetone 0 0 0 0 81

Acetone increment (lbs) 0.00 0.00 0.00 0.00 0.27

Acetone Total (lbs) 0 0.00 0.00 0.00 0.00 0.27

Methylene chloride 47 2,600 18,000 3,300 510

Methylene chloride increment  (lbs) 0.04 1.65 65.14 12.15 2.53

Methylene chloride Total (lbs) 0 0 1.69 66.83 78.97 81.50

cis-1,2-Dichloroethene 0 15 3,900 660 330

cis-1,2-Dichloroethene increment  (lbs) 0.00 0.01 16.11 2.77 1.87

cis-1,2-Dichloroethene Total (lbs) 0 0.00 0.01 16.12 18.89 20.76

Trichloroethene (TCE) 0 0 17,000 1,900 670

Trichloroethene (TCE) increment  (lbs) 0.00 0.00 94.92 10.79 5.12

Trichloroethene (TCE) Total (lbs) 0 0.00 0.00 94.92 105.71 110.83

Toluene 3.7 0 310 49 210

Toluene increment  (lbs) 0.003 0.000 1.217 0.196 1.128

Toluene Total (lbs) 0 0.003 0.003 1.220 1.416 2.544

Tetrachloroethane (PCA) 0 0 0 10 17

Tetrachloroethane (PCA) increment (lbs) 0.000 0.000 0.000 0.073 0.167

Tetrachloroethane (PCA) Total (lbs) 0 0.000 0.000 0.000 0.073 0.239

Ethylbenzene 2.1 0 0 0 0

Ethylbenzene increment (lbs) 0.002 0.000 0.000 0.000 0.000

Ethylbenzene Total (lbs) 0 0.002 0.002 0.002 0.002 0.002

m-Xylene & p-Xylene 11 0 0 0 7.7

o-Xylene 4.6 0 0 0 0

m-, p- and o-Xylene (sum) 15.6 0.0 0.0 0.0 7.7

m-, p- and o-Xylene (sum)  increment  (lbs) 0.015 0.000 0.000 0.000 0.048

m-, p- and o-Xylene (sum) Total (lbs) 0 0.015 0.015 0.015 0.015 0.062

Styrene 4.5 0 0 18 8

Styrene encrement (lbs) 0.004 0.000 0.000 0.081 0.049

Styrene Total (lbs) 0 0.004 0.004 0.004 0.085 0.134

Total VOC 0 0.108 2.709 190.905 217.915 229.497
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
10/2/02 19:15 74 0.0 0.00 0.00
10/4/02 0:10 372 0.0 0.00 0.00

10/4/02 14:53 365 0.0 0.00 0.00
10/5/02 0:35 372 0.0 0.00 0.00

10/5/02 17:20 383 0.0 0.00 0.00
10/6/02 2:15 387 0.0 0.00 0.00

10/6/02 11:30 390 0.0 0.00 0.00
10/7/02 2:00 401 0.0 0.00 0.00
10/7/02 8:30 279 0.0 0.00 0.00

10/7/02 22:00 288 0.0 0.00 0.00
10/8/02 11:30 526 0.0 0.00 0.00
10/9/02 1:45 247 0.5 0.02 0.02

10/9/02 16:15 526 0.5 0.04 0.06
10/18/02 15:45 247 0.0 0.00 0.06
10/18/02 19:10 247 0.0 0.00 0.06
10/19/02 1:00 247 0.0 0.00 0.06

10/20/02 17:15 223 0.3 0.03 0.09
10/21/02 0:10 223 0.2 0.00 0.10

10/21/02 23:00 223 0.2 0.01 0.11
10/25/02 2:00 71 0.0 0.00 0.11

10/26/02 23:00 74 0.3 0.01 0.12
10/28/02 14:00 67 0.3 0.01 0.13
11/4/02 12:00 421 0.3 0.23 0.36
11/5/02 0:00 408 0.3 0.02 0.37
11/6/02 0:00 372 0.1 0.01 0.38

11/17/02 2:30 488 8.3 11.97 12.36
11/17/02 8:50 537 2.5 0.09 12.45
11/25/02 6:40 596 3.0 3.76 16.21
11/27/02 8:00 591 48.0 15.51 31.72

11/27/02 11:10 320 70.0 0.79 32.51
11/27/02 14:30 316 115.0 1.34 33.85
11/28/02 9:35 327 80.0 5.54 39.38
12/1/02 20:00 341 11.5 3.58 42.97
12/1/02 21:12 341 11.4 0.05 43.02
12/1/02 22:58 333 11.5 0.07 43.10
12/2/02 1:50 333 11.5 0.12 43.22
12/2/02 3:50 333 11.2 0.08 43.30
12/2/02 5:52 333 12.0 0.09 43.39
12/2/02 8:15 298 12.0 0.09 43.48

12/2/02 10:45 357 83.9 0.83 44.31
12/3/02 9:45 349 40.3 3.59 47.90

12/3/02 12:20 325 54.2 0.50 48.41
12/3/02 14:55 365 43.4 0.45 48.86
12/3/02 17:03 369 41.6 0.36 49.22

12/13/02 16:00 421 1.2 1.34 50.56
12/13/02 17:50 434 2.4 0.02 50.58
12/16/02 10:55 421 6.6 2.01 52.59
12/16/02 12:15 421 6.9 0.04 52.63
12/16/02 14:30 421 4.5 0.05 52.68
12/17/02 0:30 434 0.0 0.00 52.68

12/17/02 13:30 415 0.0 0.00 52.68
12/18/02 9:30 459 8.3 0.84 53.52

12/18/02 11:30 440 6.8 0.07 53.59
12/18/02 13:30 440 92.0 0.90 54.49
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
12/18/02 15:30 434 19.8 0.19 54.68
12/18/02 17:32 421 10.6 0.10 54.78
12/19/02 8:00 447 5.7 0.41 55.19

12/19/02 10:02 440 10.6 0.11 55.29
12/19/02 12:01 447 8.2 0.08 55.37
12/19/02 14:05 447 10.9 0.11 55.48
12/19/02 16:00 440 22.1 0.21 55.69
12/19/02 18:00 447 8.3 0.08 55.77
12/20/02 8:00 440 9.2 0.63 56.40

12/20/02 10:00 440 21.2 0.21 56.61
12/20/02 12:00 443 18.1 0.18 56.79
12/20/02 14:00 434 22.2 0.21 57.00
12/20/02 16:00 434 36.2 0.35 57.35
12/20/02 18:00 434 17.8 0.17 57.52
12/21/02 10:00 474 35.8 3.01 60.53
12/21/02 11:50 468 19.8 0.19 60.72
12/21/02 13:55 471 28.5 0.31 61.03
12/21/02 16:40 465 40.6 0.58 61.60
12/21/02 18:00 471 24.6 0.17 61.77
12/21/02 19:00 471 23.8 0.12 61.90
12/21/02 20:00 471 21.6 0.11 62.01
12/21/02 22:00 465 38.4 0.40 62.41
12/22/02 0:00 471 19.4 0.20 62.61
12/22/02 2:00 494 21.4 0.23 62.84
12/22/02 4:00 482 37.2 0.40 63.24
12/22/02 6:00 482 17.3 0.19 63.43
12/23/02 6:45 465 25.5 3.25 66.68

12/23/02 15:10 434 40.2 1.63 68.31
12/23/02 17:10 421 81.1 0.76 69.06
12/23/02 18:50 440 49.9 0.41 69.47
12/23/02 20:56 477 53.6 0.59 70.06
12/23/02 23:20 482 85.6 1.10 71.16
12/24/02 2:45 477 38.0 0.69 71.85
12/24/02 5:01 459 63.5 0.73 72.58
12/24/02 6:45 459 50.4 0.44 73.03
12/24/02 9:00 459 54.1 0.62 73.64

12/24/02 11:00 453 103.0 1.03 74.68
12/24/02 13:15 459 60.3 0.69 75.37
12/24/02 15:15 447 45.2 0.45 75.82
12/24/02 17:10 447 60.2 0.57 76.39
12/26/02 12:30 434 25.2 5.25 81.64
12/26/02 14:30 372 43.9 0.36 82.01
12/26/02 16:35 394 62.4 0.57 82.57
12/26/02 20:00 394 58.1 0.87 83.44
12/26/02 22:00 349 73.9 0.57 84.01
12/27/02 0:00 408 80.4 0.73 84.74
12/27/02 2:00 408 24.1 0.22 84.96
12/27/02 4:00 408 28.9 0.26 85.22
12/27/02 6:00 408 58.1 0.53 85.74

12/27/02 11:30 394 35.4 0.85 86.59
12/27/02 14:30 394 0.0 0.00 86.59
12/27/02 17:30 408 0.0 0.00 86.59
12/27/02 20:00 387 0.0 0.00 86.59
12/27/02 22:00 415 0.0 0.00 86.59
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
12/28/02 0:00 408 0.0 0.00 86.59
12/28/02 2:00 408 0.0 0.00 86.59
12/28/02 4:10 408 0.0 0.00 86.59
12/28/02 6:00 421 0.0 0.00 86.59
12/28/02 8:00 421 0.0 0.00 86.59

12/28/02 10:30 394 5.4 0.06 86.65
12/28/02 12:30 421 11.8 0.11 86.76
12/28/02 14:35 408 10.5 0.10 86.86
12/28/02 16:30 394 11.5 0.10 86.96
12/28/02 20:00 408 8.6 0.14 87.09
12/28/02 22:00 408 9.3 0.08 87.18
12/29/02 0:00 408 13.8 0.12 87.30
12/29/02 2:00 428 7.1 0.07 87.37
12/29/02 4:00 428 9.2 0.09 87.46
12/29/02 6:00 394 17.4 0.15 87.61
12/29/02 8:10 394 7.7 0.07 87.68

12/29/02 10:10 372 12.5 0.10 87.79
12/29/02 12:10 394 21.7 0.19 87.97
12/29/02 14:05 394 12.8 0.11 88.08
12/29/02 16:00 380 14.5 0.12 88.20
12/29/02 17:58 365 26.4 0.21 88.41
12/29/02 20:00 408 11.3 0.10 88.51
12/29/02 22:00 394 7.8 0.07 88.58
12/30/02 0:00 401 17.9 0.16 88.74
12/30/02 2:00 408 8.0 0.07 88.81
12/30/02 4:00 408 5.7 0.05 88.86
12/30/02 6:00 401 13.3 0.12 88.98

12/30/02 11:15 365 12.5 0.27 89.25
12/30/02 13:20 361 15.4 0.13 89.38
12/30/02 16:10 349 5.2 0.06 89.43
12/30/02 19:00 380 13.8 0.16 89.60
12/30/02 21:00 390 13.4 0.12 89.71
12/31/02 0:45 390 11.4 0.19 89.90
12/31/02 3:30 394 10.5 0.13 90.02
12/31/02 5:00 387 14.4 0.09 90.12
12/31/02 6:45 387 10.7 0.08 90.20
12/31/02 9:05 394 11.7 0.12 90.32

12/31/02 11:15 380 14.5 0.13 90.45
12/31/02 13:05 394 14.8 0.12 90.57
12/31/02 15:05 394 16.3 0.14 90.71
12/31/02 17:07 380 12.4 0.11 90.82

1/1/03 8:30 372 14.8 0.94 91.76
1/1/03 10:30 380 21.8 0.18 91.94
1/1/03 12:30 387 25.2 0.22 92.15
1/1/03 15:10 380 21.6 0.24 92.40
1/1/03 17:30 394 29.8 0.30 92.70
1/1/03 19:00 380 19.0 0.12 92.82
1/1/03 22:00 387 16.5 0.21 93.03
1/2/03 0:15 380 22.5 0.21 93.25
1/2/03 2:15 380 13.7 0.12 93.36
1/2/03 4:20 380 12.0 0.11 93.47
1/2/03 6:15 387 18.2 0.15 93.62
1/2/03 8:45 394 13.6 0.15 93.76

1/2/03 11:25 380 56.2 0.63 94.40
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/2/03 13:00 380 22.5 0.15 94.55
1/2/03 15:00 380 22.9 0.19 94.74
1/2/03 17:00 372 26.3 0.22 94.95
1/2/03 19:10 387 24.2 0.22 95.18
1/2/03 21:20 387 19.6 0.18 95.36
1/2/03 23:00 387 20.0 0.14 95.50
1/3/03 1:38 401 26.6 0.31 95.82
1/3/03 4:35 383 21.6 0.27 96.09
1/3/03 6:25 394 28.3 0.23 96.31
1/3/03 8:10 387 10.7 0.08 96.39

1/3/03 10:25 401 10.6 0.11 96.50
1/3/03 12:05 349 9.2 0.06 96.56
1/3/03 14:30 415 8.1 0.09 96.65
1/3/03 16:30 408 9.2 0.08 96.73
1/3/03 20:00 408 6.2 0.10 96.83
1/3/03 22:00 428 6.0 0.06 96.89
1/4/03 0:00 408 11.7 0.11 96.99
1/4/03 2:00 408 5.9 0.05 97.05
1/4/03 4:00 421 5.5 0.05 97.10
1/4/03 6:00 428 9.5 0.09 97.19
1/4/03 8:00 421 4.9 0.05 97.23

1/4/03 10:00 421 4.8 0.04 97.28
1/4/03 12:00 421 12.4 0.12 97.39
1/4/03 14:00 421 5.4 0.05 97.44
1/4/03 16:00 408 5.2 0.05 97.49
1/4/03 17:50 408 8.5 0.07 97.56
1/4/03 20:00 408 5.8 0.06 97.62
1/4/03 22:00 408 5.4 0.05 97.67
1/5/03 0:00 408 11.2 0.10 97.77
1/5/03 2:00 415 4.1 0.04 97.81
1/5/03 4:00 408 2.8 0.03 97.83
1/5/03 6:00 408 6.2 0.06 97.89
1/5/03 8:30 411 3.6 0.04 97.93

1/5/03 11:30 415 3.0 0.04 97.97
1/5/03 14:00 401 7.1 0.08 98.05
1/5/03 16:00 404 7.3 0.07 98.11
1/5/03 20:00 408 7.1 0.13 98.24
1/5/03 22:00 408 6.6 0.06 98.30
1/6/03 0:00 421 11.8 0.11 98.41
1/6/03 2:20 421 4.2 0.05 98.46
1/6/03 4:00 408 4.1 0.03 98.49
1/6/03 6:00 421 7.4 0.07 98.56
1/6/03 8:00 401 8.8 0.08 98.64

1/6/03 10:00 421 9.7 0.09 98.73
1/6/03 12:20 415 21.2 0.23 98.95
1/6/03 14:05 415 8.9 0.07 99.03
1/6/03 16:05 415 8.2 0.08 99.10
1/6/03 20:00 428 6.2 0.12 99.22
1/6/03 22:00 428 9.9 0.09 99.31
1/7/03 0:00 428 13.6 0.13 99.44
1/7/03 2:00 428 6.2 0.06 99.50
1/7/03 4:00 428 4.8 0.05 99.54
1/7/03 6:00 428 8.9 0.08 99.63
1/7/03 8:00 434 5.6 0.05 99.68
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/7/03 10:30 415 4.2 0.05 99.73
1/7/03 12:30 421 19.4 0.18 99.91
1/7/03 14:30 421 10.3 0.10 100.01
1/7/03 16:30 394 12.4 0.11 100.12
1/7/03 19:00 408 20.0 0.23 100.34
1/7/03 20:35 401 15.9 0.11 100.45
1/7/03 22:49 401 24.4 0.24 100.70
1/8/03 0:40 401 29.5 0.24 100.94
1/8/03 2:40 394 18.5 0.16 101.10
1/8/03 4:45 394 23.0 0.21 101.31
1/8/03 7:30 421 42.5 0.55 101.85
1/8/03 9:30 421 40.2 0.38 102.23

1/8/03 11:30 447 51.5 0.51 102.74
1/8/03 13:30 421 64.8 0.61 103.35
1/8/03 15:30 408 42.4 0.38 103.73
1/8/03 17:30 394 36.8 0.32 104.05
1/8/03 19:30 408 60.8 0.55 104.60
1/8/03 22:00 408 53.2 0.60 105.20
1/9/03 0:00 401 58.0 0.52 105.72
1/9/03 1:57 415 61.5 0.55 106.27
1/9/03 4:38 387 63.5 0.73 107.00
1/9/03 6:33 394 83.4 0.70 107.70
1/9/03 9:30 380 82.1 1.02 108.72

1/9/03 11:35 408 70.2 0.66 109.38
1/9/03 13:20 421 77.4 0.63 110.01
1/9/03 15:31 394 72.5 0.69 110.70
1/9/03 17:30 394 61.2 0.53 111.23
1/9/03 19:30 408 76.1 0.69 111.92
1/9/03 21:50 408 65.3 0.69 112.61
1/9/03 23:52 408 68.3 0.63 113.23
1/10/03 2:15 408 58.5 0.63 113.86
1/10/03 4:20 408 74.0 0.70 114.56
1/10/03 6:35 408 116.0 1.18 115.74
1/10/03 8:30 421 78.3 0.70 116.44

1/10/03 10:18 394 75.8 0.60 117.04
1/10/03 12:30 434 105.0 1.11 118.15
1/10/03 14:30 421 131.0 1.22 119.37
1/10/03 16:30 434 148.0 1.42 120.80
1/10/03 18:30 421 237.0 2.21 123.01
1/10/03 20:30 428 165.0 1.56 124.57
1/10/03 22:55 421 260.0 2.93 127.51
1/11/03 0:25 421 219.0 1.53 129.04
1/11/03 2:40 447 133.0 1.48 130.52
1/11/03 4:45 434 155.0 1.55 132.08
1/11/03 6:40 421 178.0 1.59 133.67
1/11/03 8:05 415 45.0 0.29 133.96

1/11/03 10:05 408 47.0 0.42 134.39
1/11/03 12:05 415 50.0 0.46 134.85
1/11/03 14:05 415 84.0 0.77 135.62
1/11/03 16:05 415 52.0 0.48 136.10
1/11/03 20:00 408 106.0 1.88 137.97
1/11/03 22:00 408 90.7 0.82 138.79
1/12/03 0:00 394 127.0 1.11 139.90
1/12/03 2:00 428 74.3 0.70 140.61
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/12/03 4:00 440 63.5 0.62 141.23
1/12/03 6:00 428 82.2 0.78 142.01
1/12/03 8:03 394 97.4 0.87 142.88

1/12/03 10:04 408 78.5 0.72 143.59
1/12/03 12:10 394 92.0 0.84 144.44
1/12/03 14:10 421 165.0 1.54 145.98
1/12/03 16:00 394 110.0 0.88 146.86
1/12/03 17:40 394 104.0 0.76 147.62
1/12/03 20:00 415 125.0 1.34 148.96
1/12/03 22:00 428 97.2 0.92 149.88
1/13/03 0:00 394 82.4 0.72 150.60
1/13/03 2:00 408 40.7 0.37 150.96
1/13/03 4:00 428 24.1 0.23 151.19
1/13/03 6:00 408 11.7 0.11 151.30
1/13/03 8:00 394 90.2 0.79 152.09

1/13/03 10:00 408 137.0 1.24 153.33
1/13/03 12:01 408 186.0 1.70 155.02
1/13/03 14:10 394 180.0 1.69 156.71
1/13/03 16:00 394 156.0 1.25 157.96
1/13/03 20:30 428 225.0 4.80 162.76
1/13/03 22:00 428 86.4 0.61 163.37
1/14/03 0:00 408 19.8 0.18 163.55
1/14/03 2:00 408 118.0 1.07 164.62
1/14/03 4:00 408 128.0 1.16 165.78
1/14/03 6:00 408 16.3 0.15 165.92
1/14/03 8:00 394 133.0 1.16 167.09

1/14/03 10:10 408 136.0 1.33 168.42
1/14/03 12:05 394 158.0 1.32 169.74
1/14/03 14:00 434 223.0 2.06 171.80
1/14/03 16:00 421 212.0 1.98 173.78
1/14/03 18:00 401 162.0 1.44 175.22
1/14/03 21:10 408 192.0 2.75 177.97
1/14/03 23:00 401 200.0 1.63 179.59
1/15/03 1:15 394 240.0 2.36 181.95
1/15/03 3:45 394 238.0 2.60 184.55
1/15/03 6:45 401 400.0 5.33 189.88

1/15/03 18:00 387 310.0 14.96 204.84
1/15/03 20:00 394 356.0 3.11 207.95
1/15/03 22:00 387 230.0 1.97 209.92
1/16/03 0:30 401 332.0 3.69 213.61
1/16/03 2:45 394 178.0 1.75 215.36
1/16/03 4:20 401 155.0 1.09 216.45
1/16/03 6:10 401 326.0 2.66 219.11
1/16/03 8:02 394 228.0 1.86 220.96

1/16/03 10:00 421 343.0 3.15 224.11
1/16/03 12:01 408 551.0 5.02 229.14
1/16/03 15:00 421 150.0 2.09 231.23
1/16/03 17:00 408 287.0 2.59 233.82
1/16/03 19:50 415 160.0 2.08 235.90
1/16/03 23:58 421 227.0 4.38 240.28
1/17/03 2:00 421 186.0 1.77 242.05
1/17/03 4:00 421 135.0 1.26 243.31
1/17/03 6:10 440 107.0 1.13 244.44
1/17/03 8:05 408 123.0 1.07 245.51
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/17/03 10:10 434 98.4 0.99 246.49
1/17/03 12:00 394 52.0 0.42 246.91
1/17/03 14:00 408 405.0 3.66 250.57
1/17/03 16:00 434 424.0 4.08 254.65
1/17/03 20:00 440 6.6 0.13 254.78
1/17/03 22:00 453 215.0 2.16 256.94
1/18/03 0:00 459 253.0 2.57 259.51
1/18/03 2:00 465 14.8 0.15 259.67
1/18/03 4:00 453 0.0 0.00 259.67
1/18/03 6:00 471 40.5 0.42 260.09
1/18/03 8:00 434 58.2 0.56 260.65

1/18/03 10:02 471 98.4 1.04 261.69
1/18/03 12:00 440 92.0 0.88 262.58
1/18/03 14:03 447 121.0 1.23 263.80
1/18/03 16:00 434 66.0 0.62 264.42
1/18/03 18:00 447 136.0 1.35 265.77
1/18/03 20:00 447 61.4 0.61 266.38
1/18/03 22:00 453 74.1 0.74 267.12
1/19/03 0:00 459 67.5 0.69 267.81
1/19/03 2:00 459 112.0 1.14 268.95
1/19/03 4:00 459 57.3 0.58 269.53
1/19/03 6:00 447 76.7 0.76 270.29

1/19/03 10:00 415 52.0 0.96 271.25
1/19/03 12:00 459 62.2 0.63 271.88
1/19/03 14:00 459 130.0 1.32 273.20
1/19/03 16:00 459 57.1 0.58 273.78
1/19/03 18:00 471 84.3 0.88 274.66
1/19/03 20:00 453 64.9 0.65 275.32
1/19/03 22:00 465 86.1 0.89 276.20
1/20/03 0:00 471 77.8 0.81 277.02
1/20/03 2:00 465 84.2 0.87 277.88
1/20/03 4:00 471 49.2 0.51 278.40
1/20/03 6:00 465 80.0 0.82 279.22
1/20/03 8:00 471 85.4 0.89 280.11

1/20/03 10:00 526 118.0 1.38 281.49
1/20/03 12:00 526 175.0 2.04 283.53
1/20/03 14:00 526 128.0 1.49 285.03
1/20/03 18:30 526 92.3 2.42 287.45
1/21/03 1:50 526 115.0 4.92 292.37
1/21/03 4:40 526 105.0 1.74 294.11
1/21/03 8:05 526 49.2 0.98 295.09

1/21/03 10:00 526 45.9 0.51 295.60
1/21/03 12:00 526 31.2 0.36 295.97
1/21/03 14:10 505 34.8 0.42 296.39
1/21/03 16:00 516 33.4 0.35 296.74
1/21/03 18:00 510 28.6 0.32 297.06
1/21/03 20:10 499 26.7 0.32 297.38
1/21/03 22:10 505 50.6 0.57 297.95
1/22/03 2:00 510 50.0 1.08 299.03
1/22/03 4:00 505 32.1 0.36 299.39
1/22/03 6:30 499 27.6 0.38 299.77

1/23/03 14:00 505 34.0 5.99 305.77
1/23/03 16:00 494 17.4 0.19 305.96
1/23/03 18:00 482 49.9 0.53 306.49
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/23/03 20:00 477 28.2 0.30 306.79
1/23/03 22:00 477 13.3 0.14 306.93
1/24/03 0:00 477 11.6 0.12 307.05
1/24/03 2:00 465 39.1 0.40 307.46
1/24/03 4:00 471 26.1 0.27 307.73
1/24/03 6:00 482 24.8 0.27 308.00
1/24/03 8:05 482 6.5 0.07 308.07

1/24/03 10:00 477 43.0 0.44 308.50
1/24/03 12:01 482 17.8 0.19 308.70
1/24/03 14:02 482 9.3 0.10 308.80
1/24/03 16:00 471 10.8 0.11 308.91
1/24/03 18:15 453 26.1 0.29 309.20
1/24/03 20:00 459 16.3 0.15 309.35
1/24/03 22:00 440 8.9 0.09 309.43
1/25/03 0:00 428 10.1 0.10 309.53
1/25/03 2:00 447 52.1 0.52 310.04
1/25/03 4:00 453 18.2 0.18 310.23
1/25/03 6:00 447 10.5 0.10 310.33
1/25/03 7:30 453 9.1 0.07 310.40
1/25/03 9:30 453 15.6 0.16 310.56

1/25/03 11:30 440 18.7 0.18 310.74
1/25/03 13:30 428 16.5 0.16 310.90
1/25/03 15:30 459 22.3 0.23 311.12
1/25/03 17:30 453 22.7 0.23 311.35
1/25/03 20:00 434 15.1 0.18 311.53
1/25/03 22:00 440 11.6 0.11 311.65
1/26/03 0:00 440 13.0 0.13 311.77
1/26/03 2:00 453 19.2 0.19 311.97
1/26/03 4:00 440 12.4 0.12 312.09
1/26/03 6:00 447 11.2 0.11 312.20
1/26/03 8:00 440 13.2 0.13 312.33

1/26/03 10:05 447 20.4 0.21 312.54
1/26/03 12:00 434 15.8 0.15 312.68
1/26/03 14:00 421 16.6 0.15 312.84
1/26/03 16:00 447 18.5 0.18 313.02
1/26/03 18:12 421 19.7 0.20 313.22
1/26/03 20:10 440 9.5 0.09 313.31
1/26/03 22:30 440 9.6 0.11 313.42
1/27/03 0:30 408 13.7 0.12 313.55
1/27/03 2:46 421 14.0 0.15 313.70
1/27/03 4:30 428 10.3 0.08 313.78
1/27/03 6:40 421 9.8 0.10 313.88
1/27/03 8:05 434 12.7 0.09 313.97

1/27/03 10:00 482 12.0 0.12 314.09
1/27/03 15:00 447 16.5 0.41 314.50
1/27/03 17:00 494 22.0 0.24 314.74
1/27/03 19:00 505 12.0 0.13 314.87
1/27/03 21:30 499 9.5 0.13 315.00
1/27/03 23:30 510 9.1 0.10 315.11
1/28/03 1:30 516 8.9 0.10 315.21
1/28/03 3:40 526 6.5 0.08 315.29
1/28/03 5:30 516 5.6 0.06 315.35
1/28/03 8:02 526 7.8 0.12 315.46

1/28/03 10:00 526 8.5 0.10 315.56
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
1/28/03 12:00 526 5.7 0.07 315.63
1/28/03 14:00 516 10.5 0.12 315.75
1/28/03 16:05 516 12.5 0.15 315.90
1/28/03 18:00 505 9.2 0.10 316.00
1/28/03 20:00 516 5.5 0.06 316.06
1/28/03 22:30 526 7.1 0.10 316.16
1/29/03 0:30 516 8.8 0.10 316.26
1/29/03 2:45 516 12.0 0.15 316.42
1/29/03 4:40 499 9.0 0.10 316.51
1/29/03 6:30 526 21.2 0.23 316.74
1/29/03 8:10 516 10.1 0.10 316.84

1/29/03 10:00 516 15.8 0.17 317.00
1/29/03 12:00 499 18.0 0.20 317.20
1/29/03 14:05 499 10.8 0.12 317.33
1/29/03 16:00 516 11.9 0.13 317.46
1/29/03 18:00 499 12.5 0.14 317.59
1/29/03 20:00 505 10.8 0.12 317.72
1/29/03 22:00 505 7.9 0.09 317.80
1/30/03 0:30 505 9.7 0.14 317.94
1/30/03 1:50 494 9.3 0.07 318.01
1/30/03 3:40 505 8.8 0.09 318.10
1/30/03 5:40 505 10.5 0.12 318.22

1/30/03 10:00 482 6.7 0.16 318.37
1/30/03 12:00 477 6.5 0.07 318.44
1/30/03 14:30 471 6.8 0.09 318.53
1/30/03 17:00 516 26.1 0.37 318.90
1/30/03 19:15 526 26.4 0.35 319.25
1/30/03 20:00 516 31.9 0.14 319.38
1/30/03 22:00 510 27.3 0.31 319.69
1/31/03 0:00 516 11.6 0.13 319.83
1/31/03 2:00 516 63.4 0.72 320.55
1/31/03 4:00 510 124.0 1.40 321.95
1/31/03 6:00 526 39.5 0.46 322.42
1/31/03 8:00 526 18.1 0.21 322.63

1/31/03 10:00 526 18.4 0.21 322.84
1/31/03 13:00 516 73.0 1.25 324.09
1/31/03 15:00 516 17.6 0.20 324.30
1/31/03 17:00 526 14.5 0.17 324.46
1/31/03 18:30 526 18.3 0.16 324.62
1/31/03 20:00 526 16.0 0.14 324.76
1/31/03 22:00 526 12.9 0.15 324.92

2/1/03 0:00 526 11.6 0.14 325.05
2/1/03 2:00 526 14.6 0.17 325.22
2/1/03 4:00 526 11.1 0.13 325.35
2/1/03 6:00 526 8.3 0.10 325.45
2/1/03 8:00 526 9.7 0.11 325.56

2/1/03 10:01 526 11.4 0.13 325.69
2/1/03 12:08 526 18.2 0.22 325.92
2/1/03 14:00 526 13.4 0.15 326.07
2/1/03 16:00 526 8.4 0.10 326.16
2/1/03 18:00 526 8.8 0.10 326.27
2/1/03 20:00 526 5.6 0.07 326.33
2/1/03 22:00 526 5.2 0.06 326.39
2/2/03 0:00 526 5.8 0.07 326.46
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
2/2/03 2:00 526 7.1 0.08 326.54
2/2/03 4:00 526 4.3 0.05 326.59
2/2/03 6:00 526 4.0 0.05 326.64
2/2/03 8:00 526 4.1 0.05 326.69

2/2/03 10:00 526 7.0 0.08 326.77
2/2/03 12:00 526 4.0 0.05 326.82
2/2/03 15:00 521 5.6 0.10 326.91
2/2/03 17:00 521 5.8 0.07 326.98
2/2/03 18:00 526 6.0 0.04 327.01
2/2/03 20:00 526 4.0 0.05 327.06
2/2/03 22:00 526 3.6 0.04 327.10
2/3/03 0:00 526 5.4 0.06 327.17
2/3/03 2:00 526 6.1 0.07 327.24
2/3/03 4:00 526 3.3 0.04 327.28
2/3/03 6:00 526 3.2 0.04 327.31
2/3/03 8:05 471 4.0 0.04 327.36

2/3/03 10:00 471 4.0 0.04 327.40
2/3/03 12:02 333 20.0 0.15 327.55
2/3/03 16:14 333 5.0 0.08 327.62
2/4/03 10:00 365 58.0 4.17 331.79
2/4/03 12:00 365 52.0 0.42 332.21
2/4/03 14:00 333 47.6 0.35 332.56
2/4/03 16:00 333 17.7 0.13 332.69
2/4/03 17:50 333 12.4 0.08 332.78
2/4/03 20:00 316 49.6 0.38 333.15
2/5/03 3:15 307 21.0 0.52 333.67
2/5/03 8:00 387 12.3 0.25 333.92

2/5/03 10:05 372 14.6 0.13 334.05
2/5/03 12:00 408 25.3 0.22 334.27
2/5/03 14:00 333 18.6 0.14 334.40
2/5/03 16:00 365 83.4 0.67 335.08
2/5/03 21:15 325 14.1 0.27 335.34
2/5/03 23:18 325 16.8 0.12 335.47
2/6/03 2:10 325 14.9 0.15 335.62
2/6/03 3:50 316 24.1 0.14 335.76
2/6/03 6:15 325 13.2 0.11 335.88
2/6/03 8:00 380 22.3 0.16 336.04

2/6/03 10:00 365 22.9 0.19 336.23
2/6/03 12:00 365 35.0 0.28 336.51
2/6/03 14:10 333 21.4 0.17 336.68
2/6/03 16:00 365 23.5 0.17 336.86
2/6/03 18:00 333 21.4 0.16 337.01
2/6/03 20:00 349 24.2 0.19 337.20
2/6/03 22:00 357 13.2 0.10 337.31
2/7/03 0:00 341 11.2 0.08 337.39
2/7/03 2:00 333 18.6 0.14 337.53
2/7/03 4:00 341 17.1 0.13 337.66
2/7/03 6:00 333 11.2 0.08 337.74
2/7/03 7:55 333 10.8 0.08 337.82

2/7/03 10:00 333 12.4 0.10 337.91
2/7/03 12:10 333 15.3 0.12 338.03
2/7/03 14:00 333 19.1 0.13 338.16
2/7/03 16:00 333 59.4 0.44 338.60
2/7/03 18:00 349 20.6 0.16 338.76
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
2/7/03 20:00 365 30.3 0.25 339.01
2/7/03 22:00 365 26.8 0.22 339.22
2/8/03 0:00 365 26.5 0.21 339.44
2/8/03 2:00 365 75.1 0.61 340.04
2/8/03 4:00 372 32.5 0.27 340.31
2/8/03 6:00 333 14.7 0.11 340.42
2/8/03 8:00 357 41.3 0.33 340.75

2/8/03 10:30 408 42.8 0.48 341.23
2/8/03 12:55 325 0.0 0.00 341.23
2/8/03 16:13 298 19.8 0.22 341.45
2/8/03 18:00 333 17.5 0.12 341.56
2/8/03 20:00 333 48.1 0.36 341.92
2/8/03 22:00 357 23.5 0.19 342.10
2/9/03 0:00 357 47.1 0.37 342.48
2/9/03 2:00 357 31.5 0.25 342.73
2/9/03 6:00 365 28.0 0.45 343.18
2/9/03 8:00 408 36.2 0.33 343.51

2/9/03 10:00 408 17.0 0.15 343.66
2/9/03 12:00 365 40.0 0.32 343.98
2/9/03 14:10 316 48.0 0.36 344.35
2/9/03 16:00 316 42.0 0.27 344.62
2/9/03 18:03 298 25.0 0.17 344.79
2/9/03 20:30 333 56.3 0.51 345.29
2/9/03 23:15 341 77.0 0.80 346.10
2/10/03 1:41 316 35.7 0.30 346.40
2/10/03 3:42 325 96.8 0.70 347.10
2/10/03 6:00 316 29.7 0.24 347.34
2/10/03 8:05 316 8.3 0.06 347.40

2/10/03 10:05 316 7.8 0.05 347.46
2/10/03 12:10 333 14.5 0.11 347.57
2/10/03 14:10 288 15.9 0.10 347.67
2/10/03 16:10 298 20.2 0.13 347.80
2/10/03 18:00 298 16.5 0.10 347.90
2/10/03 20:30 288 22.4 0.18 348.08
2/10/03 22:18 307 21.5 0.13 348.21
2/11/03 0:25 307 16.5 0.12 348.33
2/11/03 2:20 307 9.1 0.06 348.39
2/11/03 4:37 288 17.0 0.12 348.52
2/11/03 6:10 298 12.1 0.06 348.58
2/11/03 8:00 316 13.2 0.08 348.66

2/11/03 10:00 365 6.2 0.05 348.71
2/11/03 12:00 349 19.2 0.15 348.86
2/11/03 14:00 349 12.4 0.10 348.96
2/11/03 16:05 333 14.1 0.11 349.07
2/11/03 18:00 349 7.4 0.05 349.12
2/11/03 20:34 333 10.6 0.10 349.22
2/11/03 22:30 333 7.8 0.06 349.28
2/12/03 0:38 349 7.7 0.06 349.34
2/12/03 2:20 333 4.8 0.03 349.37
2/12/03 4:40 349 10.3 0.09 349.46
2/12/03 8:00 333 8.4 0.10 349.57

2/12/03 10:00 316 3.4 0.02 349.59
2/12/03 16:00 316 16.6 0.35 349.94
2/12/03 20:00 341 14.7 0.22 350.16
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
2/12/03 22:00 333 3.7 0.03 350.19
2/13/03 0:00 333 11.3 0.08 350.27
2/13/03 2:00 333 7.8 0.06 350.33
2/13/03 6:00 333 42.3 0.62 350.95
2/13/03 8:05 333 8.7 0.07 351.02

2/13/03 10:00 316 4.6 0.03 351.05
2/13/03 12:05 349 5.2 0.04 351.09
2/13/03 14:00 316 7.2 0.05 351.14
2/13/03 16:00 333 5.2 0.04 351.18
2/13/03 18:00 357 7.3 0.06 351.24
2/13/03 20:00 357 21.8 0.17 351.41
2/13/03 22:00 357 7.1 0.06 351.47
2/14/03 0:00 357 34.1 0.27 351.74
2/14/03 2:00 341 14.4 0.11 351.85
2/14/03 4:00 341 19.7 0.15 351.99
2/14/03 6:00 333 9.1 0.07 352.06
2/14/03 8:10 316 5.2 0.04 352.10

2/14/03 12:00 333 14.0 0.20 352.30
2/14/03 14:00 288 6.2 0.04 352.34
2/14/03 16:00 288 21.5 0.14 352.48
2/14/03 18:10 380 4.7 0.04 352.52
2/14/03 20:00 333 12.6 0.09 352.60
2/14/03 22:00 298 5.4 0.04 352.64
2/15/03 0:00 316 19.9 0.14 352.78
2/15/03 2:00 307 17.4 0.12 352.90
2/15/03 4:00 307 21.5 0.15 353.04
2/15/03 6:00 298 5.1 0.03 353.08
2/15/03 9:30 408 10.2 0.16 353.24

2/15/03 11:30 471 9.6 0.10 353.34
2/15/03 13:30 471 9.8 0.10 353.44
2/15/03 15:30 471 9.5 0.10 353.54
2/15/03 17:30 408 9.7 0.09 353.63
2/15/03 21:20 268 9.3 0.11 353.73
2/16/03 0:50 268 13.6 0.14 353.88
2/16/03 2:25 279 9.3 0.05 353.92
2/16/03 4:40 279 9.3 0.06 353.99
2/16/03 6:40 279 10.0 0.06 354.05
2/16/03 8:00 316 16.8 0.08 354.13

2/16/03 10:00 288 42.0 0.27 354.40
2/16/03 12:05 279 16.0 0.10 354.50
2/16/03 14:00 258 8.1 0.04 354.54
2/16/03 20:00 288 19.9 0.38 354.92
2/16/03 22:00 288 5.4 0.03 354.96
2/17/03 0:00 307 8.0 0.05 355.01
2/17/03 2:00 316 1.9 0.01 355.03
2/17/03 4:00 325 4.3 0.03 355.06
2/17/03 6:00 307 1.4 0.01 355.07
2/17/03 8:10 349 2.2 0.02 355.09

2/17/03 10:08 288 1.8 0.01 355.10
2/17/03 12:10 298 1.6 0.01 355.11
2/17/03 14:05 288 9.5 0.06 355.17
2/17/03 16:00 288 8.5 0.05 355.22
2/17/03 17:50 298 6.2 0.04 355.26
2/17/03 20:00 307 3.1 0.02 355.28
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
2/17/03 22:00 307 6.1 0.04 355.32
2/18/03 0:00 307 3.5 0.02 355.34
2/18/03 2:00 298 3.3 0.02 355.37
2/18/03 4:00 307 3.6 0.02 355.39
2/18/03 6:00 325 2.8 0.02 355.41
2/18/03 8:15 288 3.5 0.03 355.43

2/18/03 12:00 298 4.8 0.06 355.49
2/18/03 16:00 298 7.2 0.10 355.59
2/18/03 20:00 357 4.4 0.07 355.66
2/18/03 22:00 357 4.0 0.03 355.69
2/19/03 0:00 357 3.3 0.03 355.72
2/19/03 2:00 357 3.6 0.03 355.75
2/19/03 4:00 357 3.3 0.03 355.77
2/19/03 6:00 357 3.8 0.03 355.80
2/19/03 8:00 333 3.5 0.03 355.83

2/19/03 12:00 333 4.6 0.07 355.90
2/19/03 16:00 380 5.4 0.09 355.99
2/19/03 20:00 349 3.4 0.05 356.04
2/19/03 22:00 341 2.3 0.02 356.06
2/20/03 0:00 333 2.4 0.02 356.07
2/20/03 2:00 333 2.2 0.02 356.09
2/20/03 4:00 325 1.5 0.01 356.10
2/20/03 6:00 333 1.8 0.01 356.11

2/20/03 20:00 415 5.0 0.32 356.44
2/20/03 22:00 447 4.4 0.04 356.48
2/21/03 0:00 440 3.8 0.04 356.52
2/21/03 2:00 471 4.4 0.05 356.56
2/21/03 4:00 471 4.3 0.04 356.61
2/21/03 6:00 477 4.8 0.05 356.66

2/21/03 20:00 510 5.8 0.46 357.12
2/21/03 22:00 526 6.3 0.07 357.19
2/22/03 0:00 526 3.6 0.04 357.23
2/22/03 2:00 526 6.1 0.07 357.30
2/22/03 4:00 333 5.8 0.04 357.35
2/22/03 6:00 333 2.5 0.02 357.37
2/22/03 8:00 537 5.2 0.06 357.43

2/22/03 10:10 440 2.6 0.03 357.45
2/22/03 12:00 408 3.2 0.03 357.48
2/22/03 14:30 372 6.9 0.07 357.55
2/22/03 16:05 372 5.8 0.04 357.59
2/22/03 20:00 380 8.0 0.13 357.72
2/22/03 22:00 415 4.6 0.04 357.76
2/23/03 0:00 415 5.0 0.05 357.81
2/23/03 2:00 428 4.8 0.05 357.86
2/23/03 4:00 440 5.4 0.05 357.91
2/23/03 6:00 440 4.8 0.05 357.96

2/23/03 10:05 333 10.3 0.16 358.11
2/23/03 20:00 465 7.5 0.38 358.49
2/23/03 22:00 447 7.0 0.07 358.56
2/24/03 0:00 447 6.3 0.06 358.63
2/24/03 2:00 415 5.3 0.05 358.67
2/24/03 4:00 408 6.8 0.06 358.74
2/24/03 6:00 408 7.4 0.07 358.80
2/24/03 8:00 365 5.8 0.05 358.85
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 PID

Estimation of V-3 vapor emissions based on PID results, assuming TCE

Date Flow (scfm) PID (ppmv)
VOC increment 

(lbs) Total VOC  (lbs)
2/24/03 14:10 298 12.8 0.26 359.11
2/24/03 17:00 349 8.2 0.09 359.20
2/24/03 20:00 357 9.0 0.11 359.31
2/24/03 22:00 341 8.2 0.06 359.37
2/25/03 0:00 372 8.9 0.07 359.44
2/25/03 2:00 357 8.2 0.06 359.51
2/25/03 4:00 372 8.0 0.07 359.57
2/25/03 6:00 372 7.2 0.06 359.63
2/25/03 8:20 333 6.9 0.06 359.69

2/25/03 10:00 316 4.8 0.03 359.72
2/25/03 11:55 316 4.2 0.03 359.75
2/25/03 20:00 316 12.6 0.36 360.11
2/25/03 22:00 333 10.2 0.08 360.18
2/26/03 0:00 333 8.8 0.06 360.25
2/26/03 2:00 333 6.4 0.05 360.29
2/26/03 4:00 333 9.8 0.07 360.37
2/26/03 6:00 333 10.6 0.08 360.44
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Young-Rainey STAR Center Area A Appendix F Mass in vapor stream V3 analytical

PIN15-V3

Date 9/27 10/4 10/10 10/17 10/24 10/31 11/29 12/27 2/12

V-3 flow (scfm) 343 537 252 246 74 392 413 331

Halogenated and Aromatic Volatiles (TO-14) (ppbv)

Dichlorodifluoromethane 0 0 1.0 0 0 0 0 0

Dichlorodifluoromethane increment (lbs) 0.0000 0.0000 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000

Dichlorodifluoromethane Total (lbs) 0 0.00 0.0000 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008

Vinyl chloride 0 400 280 480 470 840 360 43

Vinyl chloride increment  (lbs) 0.00 0.30 0.12 0.19 0.06 2.24 0.98 0.16

Vinyl chloride Total (lbs) 0 0.00 0.30 0.42 0.61 0.67 2.91 3.88 4.04

1,1,2-Trichloro-1,2,2-trifluoroethane 0 0 0 0 0 200 0 0

1,1,2-Trichloro-1,2,2-trifluoroethane increment  (lbs) 0.00 0.00 0.00 0.00 0.00 1.60 0.00 0.00

1,1,2-Trichloro-1,2,2-trifluoroethane Total (lbs) 0 0.00 0.00 0.00 0.00 0.00 1.60 1.60 1.60

Acetone 0 0 0 0 0 0 0 120

Acetone increment (lbs) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41

Acetone Total (lbs) 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41

Methylene chloride 46 57 28 300 590 10,000 3,500 450

Methylene chloride increment  (lbs) 0.04 0.06 0.02 0.16 0.10 36.19 12.88 2.23

Methylene chloride Total (lbs) 0 0 0.09 0.11 0.27 0.37 36.56 49.44 51.67

cis-1,2-Dichloroethene 0 0 0 0 0 1,400 830 310

cis-1,2-Dichloroethene increment  (lbs) 0.00 0.00 0.00 0.00 0.00 5.78 3.49 1.75

cis-1,2-Dichloroethene Total (lbs) 0 0.00 0.00 0.00 0.00 0.00 5.78 9.27 11.02

Trichloroethene (TCE) 0 0 0 0 0 11,000 2,900 970

Trichloroethene (TCE) increment  (lbs) 0.00 0.00 0.00 0.00 0.00 61.42 16.47 7.41

Trichloroethene (TCE) Total (lbs) 0 0.00 0.00 0.00 0.00 0.00 61.42 77.89 85.30

Toluene 3.1 3.3 0 0 0 0 0 300

Toluene increment  (lbs) 0.003 0.004 0.000 0.000 0.000 0.000 0.000 1.612

Toluene Total (lbs) 0 0.003 0.006 0.006 0.006 0.006 0.006 0.006 1.618

Tetrachloroethane (PCA) 0 0 0 0 0 0 0 19

Tetrachloroethane (PCA) increment (lbs) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.186

Tetrachloroethane (PCA) Total (lbs) 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.186

Ethylbenzene 2.2 3.8 3.4 3.4 0 0 0 0

Ethylbenzene increment (lbs) 0.002 0.005 0.002 0.002 0.000 0.000 0.000 0.000

Ethylbenzene Total (lbs) 0 0.002 0.007 0.009 0.012 0.012 0.012 0.012 0.012

m-Xylene & p-Xylene 13 12 6.9 13 7.7 0 0 11

o-Xylene 6 5.5 2.7 5.8 0 0 0 0

m-, p- and o-Xylene (sum) 19.0 17.5 9.6 18.8 7.7 0.0 0.0 11.0

m-, p- and o-Xylene (sum)  increment  (lbs) 0.018 0.022 0.007 0.013 0.002 0.000 0.000 0.068

m-, p- and o-Xylene (sum) Total (lbs) 0 0.018 0.041 0.047 0.060 0.062 0.062 0.062 0.130

Styrene 0 14 14 10 4.8 0 18 8

Styrene encrement (lbs) 0.000 0.018 0.010 0.007 0.001 0.000 0.081 0.049

Styrene Total (lbs) 0 0.000 0.018 0.027 0.034 0.035 0.035 0.116 0.165

Total VOC 0 0.058 0.467 0.618 0.998 1.155 108.379 142.277 156.148
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Young-Rainey STAR Area A Appendix F Mass in discharged water analytical

L6+L7

Date 10/2/2002 10/29/2002 11/7/2002 11/8/2002 11/9/2002 11/14/2002 11/15/2002 11/16/2002 11/21/2002 11/29/2002 12/4/2002

Cumulative F9  (gallons) 10,705 481,195 693,000 711,200 741,392 949,000 962,662 1,004,366 1,101,365 1,350,890 1,497,134

Halogenated and Aromatic Volatiles (8021) [ug/L]

Benzene 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Benzene increment (lbs) 0.0004 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Benzene Total (lbs) 0 0.00 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004

cis-1,2-Dichloroethene 0.00 2.80 3.20 2.30 1.50 2.50 2.50 0.73 0.99 0.00

cis-1,2-Dichloroethene increment  (lbs) 0.0000 0.0049 0.0005 0.0006 0.0026 0.0003 0.0009 0.0006 0.0021 0.0000

cis-1,2-Dichloroethene Total (lbs) 0 0.000 0.005 0.005 0.006 0.009 0.009 0.010 0.010 0.012 0.012

1,2-Dichlorpropane 0 0 0 0 0 0 0 0 0 0

1,2-Dichlorpropane increment  (lbs) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

1,2-Dichlorpropane Total (lbs) 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Methylene chloride 14 380 270 220 82 100 94 69 38 0

Methylene chloride increment  (lbs) 0.0550 0.6717 0.0410 0.0554 0.1421 0.0114 0.0327 0.0559 0.0791 0.0005

Methylene chloride Total (lbs) 0 0.05 0.73 0.77 0.82 0.97 0.98 1.01 1.07 1.14 1.14

Toluene 1 0 0 0 0 0 3 0 0 0

Toluene increment  (lbs) 0.0038 0.0000 0.0000 0.0000 0.0006 0.0000 0.0011 0.0000 0.0004 0.0000

Toluene Total (lbs) 0 0 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01

Trichloroethene (TCE) 0 0 0 0 0 0 0 0 0 0

Trichloroethene (TCE) increment  (lbs) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Trichloroethene (TCE) Total (lbs) 0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vinyl chloride 0 90 77 85 19 25 39 11 7 0

Vinyl chloride increment  (lbs) 0.0000 0.1591 0.0117 0.0214 0.0329 0.0029 0.0136 0.0089 0.0146 0.0000

Vinyl chloride Total (lbs) 0 0.00 0.16 0.17 0.19 0.23 0.23 0.24 0.25 0.27 0.27

m-Xylene & p-Xylene 0 0 0 0 0 0 0.0 0 0 0.0

o-Xylene 0 0 0 0 0 0 0.0 0.0 0.0 0.00

m-, p- and o-Xylene (sum) 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

m-, p- and o-Xylene (sum)  increment  (lbs) 0.0006 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

m-, p- and o-Xylene (sum) Total (lbs) 0 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Total VOC 0 0.06 0.90 0.95 1.03 1.20 1.22 1.27 1.33 1.43 1.43
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Young-Rainey STAR Area A Appendix F Mass in discharged water analytical

L6+L7

Date

Cumulative F9  (gallons) 

Halogenated and Aromatic Volatiles (8021) [ug/L]

Benzene

Benzene increment (lbs)

Benzene Total (lbs)

cis-1,2-Dichloroethene

cis-1,2-Dichloroethene increment  (lbs)

cis-1,2-Dichloroethene Total (lbs)

1,2-Dichlorpropane

1,2-Dichlorpropane increment  (lbs)

1,2-Dichlorpropane Total (lbs)

Methylene chloride

Methylene chloride increment  (lbs) 

Methylene chloride Total (lbs)

Toluene

Toluene increment  (lbs)

Toluene Total (lbs)

Trichloroethene (TCE)

Trichloroethene (TCE) increment  (lbs)

Trichloroethene (TCE) Total (lbs)

Vinyl chloride

Vinyl chloride increment  (lbs)

Vinyl chloride Total (lbs)

m-Xylene & p-Xylene

o-Xylene

m-, p- and o-Xylene (sum)

m-, p- and o-Xylene (sum)  increment  (lbs)

m-, p- and o-Xylene (sum) Total (lbs)

Total VOC

12/12/2002 12/19/2002 12/27/2002 1/2/2003 1/8/2003 1/15/2003 1/27/2003 2/3/2003 2/10/2003 2/17/2003 2/24/2003

1,800,095 2,066,958 2,387,490 2,679,963 2,940,052 3,233,848 3,604,396 3,744,230 3,907,649 4,035,095 4,157,867

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004

0.00 2.20 1.80 2.10 1.20 2.10 1.60 0.00 3.50 3.50 1.50

0.0000 0.0049 0.0048 0.0051 0.0026 0.0051 0.0049 0.0000 0.0048 0.0037 0.0015

0.012 0.017 0.022 0.027 0.030 0.035 0.040 0.040 0.045 0.048 0.050

0 0 0 0 0 0 0 0 0 0 0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

140 5 0.47 0 0 1 0.34 0.78 0.98 0.4 0

0.3540 0.0120 0.0013 0.0000 0.0000 0.0025 0.0011 0.0009 0.0013 0.0004 0.0000

1.50 1.51 1.51 1.51 1.51 1.51 1.52 1.52 1.52 1.52 1.52

0 0 0 0 0 0 0 0 0 0 0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

0 0 0 0 0 0.12 0 0 0 0 0

0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003

7 5 4.1 3 4 4 1.4 0 7.7 6 0.91

0.0180 0.0120 0.0110 0.0076 0.0096 0.0098 0.0043 0.0000 0.0105 0.0064 0.0009

0.28 0.29 0.31 0.31 0.32 0.33 0.34 0.34 0.35 0.35 0.36

0 0 0 0 0 1.5 0 0 0 0 0

0.0 0.0 0 0 0 0 0 0 0 0 0.13

0.0 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.1

0.0000 0.0000 0.0000 0.0000 0.0000 0.0037 0.0000 0.0000 0.0000 0.0000 0.0001

0.001 0.001 0.001 0.001 0.001 0.004 0.004 0.004 0.004 0.004 0.004

1.80 1.83 1.85 1.86 1.87 1.89 1.90 1.90 1.92 1.93 1.93
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